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INTROL UCTION

The Alsutians East Coastel Resowrce Service Ares ({RSA) is faced with the
possibility of a veriety of new developments. Mueh of the potentisl developmenld
fs, however, spaculztive, as there are [ew specific major development projects
currently underway or in the fInal planning stages. Withoul project deseriptions,
loeations, and timing, speeific Impaets to resolbrees canndt be determined. The
purpose of this Analysis i to provide the Aleutlors East CRZA with & tool [or
evaluating proposad deyelopments, It is intended to identify jssues and concerns
for the cosstal plenner to investipate; it does not present the policies for
oversight of development activities ln the Aleutions East CRSA. It i1s aka

recognized that many of these devalopment ectivities may be reguiated by
existing state and [ederol programs.

Section 1.0 af the Anslysis provides generalized deseriptlons of developiment
aetivities gnd resulting environmentel impeets that could ocour in the Aleutians
Esst CESA. Section 1.1 gives the rezder an overview of the (ypes of
devalopment that tay omeur in or affeet the Aléeulinns Esst CRE3A. Seotion 1.2
identifies possible tmpacts of each type of development through wse of 4 mateix.
Beetion 1.3 briefly deseribes each cetegory of impact, identifies environments
and populstions sensitive te thet impact, and lists général metheds that can be
used for minimizing the impact. 1 must be emphasized that the supgestions
provided for minimizing impacts are only penerzl puidelines. Specific mitigation
messures cannat be established until the details of a project ape wwn. A puide
ter reference materiels that include more detailed information about reducing the

impeects of certein types of development activities is found in Sectien 1.4.

In Section 2.0 of the Analysis, development scenarins speajfic 10 the Alentlans
East CREA gre zummatized, and where zulficient infotmetion s available,
locations sl resourses sensitive to potential impacts frorm the development gre
identified. Iniormation concerning sensitive resources i= taken from Yolume 0,
the Resowroe Invenlory for the Aleutisns East Cosptal Hesource Servies Arga;




the reasder is referred to thet document for additional informéation. The anelyses
are gensrgl in nature amd intended to highlight sipnificant or sersltive rescurees.
They do notl replace the nesd for project specific impact analyses after the
preanise plans for development are known.



SECTICN 1.0: GENERALZED DEVELOPMENT ACTNITIES, [MPACTS,

AMND BENSITIVE REZOURCES.




L1 DEYELOPMENT LDESCRIPTIGNS

1.1.1 QUTER CONTINENTAL 3HELF OIL AND GAS

The exploration and development of Quter Continental Shelf {OC3) oll and gas
resgureas 5 & multi-year progess thet eonsists of exploration, development, and
production phases. The general timing of mejor exploration snd production
events i3 shown in Table 1, Each phase has distinet of fshore opetations,
structures, personnel reguirements, and onshare support needs. It showld be
emphasized that in all [rontier areas there is absoluisly no guerentee that
eemmercial quantities of gil or gas will be found, [T they are not, activitles wiil
ol proeeed pest the explotation phase,

Eﬂﬂratiun

Prior to a lepze sale, some exploration activities take place, These getivities are
primerily peophysicsl surveys to locate geological formations thal heve same
probability of containing ol or gas. CQffshore geophysical surveys {commonly
called seismic surveys} are ¢onductad from 150 to 200-foot specially equipped
vessels.  Survey vessels tow two cables from their stern — 8 precording or
streamer ¢able 8t 20 10 40 {oot depths that is typically 2 miles long, end a sound
souree (typically an aingun array, altbough in Bome cases explosives are used) st
a depth of about 20 legt. During survey operslions, the mansuverability of the
slaw=maving yessels is seversly limited. Seismie surveys sre usuzlly condustad
on a grid system over & specific ares of interest, so It is necessary for the vessel
to stay on ita planned treok lie. The draticn of seismic surveys iz on the drder
of a few months and may cover areas ranging from 10 te 100 square kilometers.
Prior t0 & lezse sale, Continental Offshore Stratipraphic Test (COST) wells are
often drilled &s a result of geophysical surveys 1o assess the resoupces potential
of the mapped geolopicsz! fermations. COST wells are similar to exploretion
wells excepl thet they are not simed at finding oil but rather are used to obtain
sediment «ores to refine geophysieal work (Stacr =t al 1981k '




TABLE 1.

0CS EXPLCRATION AKD PRODUCTION TIME TABLE

HEPA DOCUMENT PREFPARATIONR {(FEIS}
NEFA DOCUMENT REVIEW (FEIS)

HOTICE OF LEASE SALE

LEASE SALE

EXPLORATION PLAN DEVELOFPMENT
EXPFLORATION PLAW REVIEW
EXPLORATION

SCOFING STUDIES

CONCEPTUAL ENGINEERING
ENVIRONMENTAL & SITE EPECIFIC STUDIES

DEVELOPMENT FLAN

ENYIRONMENTAL REPORT
EIS

MAJOR FERMITS
DETAILED ENGINEERING

FPROCUOREMENT & CONSTRUCTION
DEVELOFPMENT DRILLING
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Aftar a lesse sale preperetions for exploration activities begin. An explorgtion
plan iz prepared, required permits sre obtained, end equipment is proeured.
These mctivities often require a yesr or more to complete; hence explaratory
drilling wsuwally does ol begin until & yesr aller & lease sale has ocourred.
Exploratory wells are drilled to determine if ©il and gas are present, Explocatory
driling mey be conducted from & jackup rig, & drill ship, or a semi-submersible
Hi: the ehoice of equipment js infhienced by water depth, wind, and 528 and ice
conditions, target depth to be deilled, and scmetimes competition for available
rigs. Exploratory drilling may last from several monthes to several years. During
the drilling several events occur. Yessel and aireraft traffic incregses around the
drilling =tructure as personnel and supplies are shutiled to snd [rom the drill rig.
While drilling & well, drilling muds (spesiel mixtures of clay, water or oil, and
shamicals) and deill cuttings may be discharged inte the marine anvironmant (see
Section 1.3.5,5), Drilling muds are often recicoulated durlng deiHing but may be
dizscharged into the marine environment durlng the drilling operalion, alier the
cagings of wells have been sel, o 45 the wells are completed. The guantity of
the discherge is related to the depth and diameter of the hole being drilled.

Temporary onshere servitce bases are needed [0 support ofishore exploralory
drilling operations. These bases are wsed to transfer materials between land end
the offshore drilling rige.  Supply vessels and helicopters are used o shuttle
personnel, equipment, and supplies; hence beses must have harbors, deck space,
air strips, helipads, warehowses, open storege spece, and quarters for supervisory
grWl communicstions personnel. Existing {acilities are ususlly used il avnilable;
if necessary, new [eellities are byt

1 sufficient quentities of cil or gas are diccoverad during the exploretion phasse,
additional wells are drilled to determine the size and extent of the find, These
welis are aimilar to explocation wells. Produetion plans aré then tmade, permits
are opplied for, and lield design s started,  Decisions regurding platiorm
lozation, method for transperting the crude gil, and the loeation of permanent
support bases are atl made at 1his time. Thes= preparations for developmani
oocur over 8 periad of several years.

=7-




Drovalopment/ Produation

The development phade s the peridd of greatest onghwre and offshore activity.
Construction of reguired fecilities takes place over a five 1o six yesr paricd.
Cnshwore, & variety af [acilities such as parmanent service bases, oil terminals,
and port facilities are buit, Fermane=nt service beses are similar to and provide
the same service as temporary service bases but are larger, Qil termingls are
weed to store erude oll frem offshore production platfoprms (or transfer to
tankers. They mey be loemted on- or offshare, although onshore {acilities sra
mare commorn. Some processing of the erude oil mey oecur at the marine
lermingl (o separate it from its impurities, although it is more likely that wetar
and gas woulkl be separated from the crude ol on the production platform then
re-injeated inta the formation [AOQGA 1084).  Stationary offzhore production
platforms which reamain in place for the Lile of the field are installed snd
davelopment drilling tekes place. The number and placement of produstion walls
depends on the exlent and physical attributes of the field. Thicty or more wells
miy ba drilled from & typlezl platiorm. [I a plpeling s to be used for
transporting the crude ofl to onshore storage Caclllties, it is constructed w this
time. PFipelines and merine termingls are discussed in Section 1.1.4.

The production phase i3 & period of sustained low-level activity from instalied
Iacilities, It may 1a3C from several veors to several decades depending on the
size of the reservoir and the rete at which oll 15 extracted. AL the time it
hecomes yneconomicat to continue production operations, most oil field stroe-
tures are dismantled, shuf down, o converfed to other wes. Government
regulations requlre that offshore strueturez be cut off below the mod line and
entirely removed. Pipelines are usually left in place bevauwse of the high cost
of removel. Wells sre camented in end the ses bottom well slte k= dragged te
remove obstruetions, Onshore [aeilities are either closed down or eonverted to
another use.



1.1.2 SUBMERGED LANDS, TIDELANDS, AND ORSHORE OIL AND GAS
DEVELOPMENT

This section sdkresses all nenQCS ofl and gas developments snd includes
uplands, tidelands, end sobmergsd lamds.  Petroleum development within the
oeastal three=mile limit is regulated by the State of Alaske ineluding activities
in coastal tidelands.

1.1.2.1 Submerged Lend and Tidelandd Oil and Ges Exploration, Develop-
ment, and Produstion,

Shallow water and tidsland ¢il and gas exploration is similar to QCE o] and gas
exploretion and development except that seismic survey techbigques sometimes
muzt be medified and oppoctunilles may exist for the pse of man-meds gravel
islands [or exploration and production drilling in shellow coasigl waters of
submerged lands and tidelands. Artificiel islends are bottom-founded structures
balilt frory marvine or onshore ynoonsolidated gravel deposlis. [n the past, most
artificial gravel islands have been used g5 platforms to drill & single well, but
several wells mey be drllled. The lechnolopy of pravel islard] construction in
recent yenrs has been toward design and constpuction of Elands which can be
locoted in deaper. water, resist anvironmentsl forees of greater magniiude, make
theé volume of dredged material less dependent on watsr depth, and permit &
portion of the island to be reysed (Robarts gnd Tremont 1062),  Artificial islands
constructed elsewhere in Alaske (Beaulort Sea) have been built in waters from
3 to 39 feet in depth.

Artifveial island construction technigues irclude hydreulic placement of fill
material by suether dredga, or hydratlbe or mechenioal placemeant of Fil materk]
Inskde retalnlng walls. Equlpment psed to construel the Slands counld nelude
barges, clamshell sxeavatgrs, hoppers, cutter suction dredges, dump tTrucks,
front=end daders, and ealerpillars (Rotrarts and Tremsnt 1982).



1.1.2.2 Upland il snd Ges Exploration, Development, snd Production

[revelopment of upland 6i) and gas resources beging with geclogica) reconkais-
sance and mopping of the area.  This i= accomplished with lield crews who
sxplore the srea on foat and from the air, tsking photographs and making
observetions. MNo heavy squipment of extenslve facilitiez &re needed for this
phase. Little, i #ny, supface disturbance pesuity from these gotivities.

The next phase of swploration involves seismie sutveys to help cutline the
potentiz) field. The energy source for upland selsmie survey may be small
dynemite charges that are exploded below ground, ecmpressed air, or vibrators.
In areag of dense vegetation, siraight line paths ore usually cleared te allow
aecess by seismi¢ crews. Tracked vehicles ond small drlil rigs (used to Arill blast
holes} are usad during seigmic sufvavs,

The fmal phese of sxplopation jpeludes the drilling of exploratery wells. This
requires the construction of roads, drill pads, end, in many cases, airstrips,
aocks, and/or caimps o bring in heavy equipment and house delll craws. These
fecilities must be temporary &s the State does ot allow 1he construetion of
permanent facilities in suppoct of exploratory activities. [f an oil or gas
dizscovery s made, additional wells may be required to define the field. Often
exploratory drilllng continues concurrently with eonsteuetion of faeilities and
roeds for use durlng the production phase of development.

[{ & digeowery will vield economical amounts of cil and/or gas, the project maoves
inte the development and produetion phase, Rosd systems, camps, Bnd dock
facilities are expanded to accommodate the inereases in manpower and material
neaded at the site,

If the field iz In an area remote from existing communities, full camp faciiities
must be provided fop the workers, This Ig alzo the case if the work sile iz near
& town or village which cannot meet the hausing needs of the work crew. Camps
must be bpili in locations which Bre 1) easily mecessible by road, mir, or sea; 2)
near 8 source of fresh water; 2) near o sourca of gravel; and 4} gultable fer



construction of sewage treatment, sdlxd waste disposel, and fpel storage
facilitizs, Camp =enstruciion beging with clearing vegelation Mcom the site and
laveling or filing a= needed. Daormitory type structures are ysually built as
lUving gquarters, Hfiees, cafeterias and kitchens, warehouses and malntenanees
shops ‘are also nesded, Often these are portable wrlts which can be dismantled
or moved when there is no further need [or the camp. Water must be svailable
for camp uge. This ¢an be pumped from lakes or stréama oF from a specialiy
dug wall and treated prior tc use. Sewage trestment plants and lagoons are also
needed.  If mo other power source is available, electrical generators are used.
Tanks to store deisel, gasoline, and foel oil must also be buill.

O and ges development requires drilling productlon wells, The diztpibution and
mimber of production wells depends on the depth snd charocteristios of the oil
andfor gas reseryoir.  Production wells mre similar to explorstory wells. A
storgge andfor trensportation system is skl needed for the petroleum product
tbtained. Beoth oll and gas may be transported by pipelines or by ocean tankers.
Transport of natyral gas by tanker requires the construction of a gas Uquification
Facility or LNG plant where the gas is compressed, cooled, and stored a5 8 liquid
In eryogenic tanks. LHG facilities require large amounts of water for cooling
and the preximily of port facilities. Ocean-going tankers require deep water
poris and specially built herbor and losding fecillties.

1.1.3 MINERALS MINING

Mining activities for the development of minerl deposits depend on the target
mineral and tha type and locaden of the deposit. Mingrals may oceur in upland
arcps 85 lede deposits (metallic ores or minerals in defined veing or eonsolidated
with other rock within dafinable limits) or placer deposits (aseociated with
minerals segregated asnd/or concentrated by pivers and streams). Coal deposits
eften occur in identifigble seams or beds, but are not considered & "lode"
mineral. Mineral deposits may else be presant In sea bottom malertals of
offshore areas, of In beeoh of Lidelond sediments where they have become sorted
andfor concenkrated by weave or tidal action, Teposlts of accessible gravel and



rock may bacome Important resources for the construction and devalopment of
projects sich &3 roads, milding site pads, processing facilities, ports, couceways,
breakwatsrs, jetties, and possibly gravel iiands in shellow offshore weilers.

The first step in daveloping any mine iz exploration and cenfirmation of the
presance of B minersl deposit. The detarinination of economle viability of
mineral development is dependent on Lthe unit value of the minerel, the loeation,
extent, and grade of the deposit, acoess to the potential mining site, the smournt
of overburden cor depth to the mineral deposit, prossssing reguirements, and
transportacion of the extrasted product to markets. [n remote Iocations, the
limited awallability of esteblished trensportation systerms and poet facllitles is an
important factor i consideration &f economic viability of mining activitises, The
Aleutians East CRSA has the sdvantage of peoximity to deep water areas which
oould be developad a5 porls.

Exploration

Ta confirm ithe presence of minerals and define the extent of the minetal
deposit, exploration activitles are necessary. The ganeral epprogch (o minersl
exploration & the same for hardrock deposits, placer deposits, eoul, or offshore
deposits. A5 an Initlal step, exploration wolves & thorough evaluation of the
known geclegy, inchding the presence of recognized minersl tapranes. DPre-
liminary reeonpsissance by footr, boat, light plane, or helicopter may' cecur to
establish presence of mineral dapasits and collect samples for additional testing.
Large peographic areas are psuslly suplorsd, bl stelistically only a very smail
percentage of the land surfece within 2 mineralzed provinee will overlie mineral
deposits that can be econamiestly éxtr&utei Depetding an the minerai, {ype of
deposit, and kecation, explorgtion could include excavation of test pits or dollling
with wheeled or tracked equipment (0 obtain samples or cores for further
analysis. Conventlonal rotary oeills of reverse cifgulation drills ere used to
expiore limited atess, Exploration of submerged lande i= conducted by core and
rotary drilling from either a bost or barge. Dril! holes may enter bedrock since
most valuable plecer deposits lie 81 the point of conteet betwean the overburden
end bedrock.
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Develapment

Once the presence of a mineral deposit bas been edteblished, sxplaretlion
activities continue o msteblish the grade of the material gnd its areal extent
fthe size of the reserve). Systemalic zampling on a cksely-spaced grid system
mey ooy 4t this time.  Additlonal geclogie determinations might include
magnetomeler surveys and seismbe work for outlining placer deposits in offshore
sediments,  Following discovery and confirmation of a mineral deposit,
developmenl activities mey oemur a5 aconomics of the situatlon dietate.

1.1.3.1 Lode Mining

Where 8 mineral depesit is present in & defined vein or as a component of & host
rock, herdrock mining may be required to extrsct the minerel either as &
processad produet {most common for precicus metals such as gold) or a3 an ore
t¢ be transported to snother locetion for final processing mend extrection,
Herdrork mining mey occuy as an opet-plt operation when the mineral is close
to the surfece {commonly used Ior copper and ooal deposits) or sz 2 mine shafl
drilled to eress of mineral oceurrense. However, neilbef open pit mining Nor
widerpround mining are used exclusivaly for extraction of a pactienlar mineral.

Open pit mining requires large equipment $o construct off-leading [aeilities,
roads, airstrips, personnel support sttuctures, and stockpile and harbor facilities,
An open pit mine eould require the removel of significant gquantities of
overturden (non-minerel surface malertals) 1o gain access 0 the memneral deposit.
Depending on the depth of the deposit and the size of the mining operation,
disposal of this ovarbgrden cogld eonstliute a major aetivity sssociated wiih the
mining projects. Tao deie, large-seale restoration and rehabilitation of surface
mingd gregs has not been attempted in Lhe Aleutiane East CREA.

II the target mineral i an ore whish raguires initisl processing (o remove
impurilies of concentrate the minsrsl prior te shipment, processing [acilities
oould be constrected 8¢ of near the site of extraction of shipmenl. Processing
piocedures ysually require & dependable water supply, 8 soucee aof electricsl



pérwar. and extensive stookpile aress for processed ore and processing wastes.
Econoinically viable ofwen pit Mmining operations in remoie aresas must usually b
on & large scale and continue over a numbar of years 19 justify the investment
in faclities and equipnent.

Mine =halts with tunnels at levels of mineral occurrance old be constructed
whera the ramoyal af extensive overhurden s diffieult or cost-prohibitive.
Although belowsground mining may require lese heavy equipment and surface
disturbane, the aecess gupport, processing, and shipping fecilities can be as
estensive as thise required for open—plt mining. This type of mining aetiviry is
st prevalent where precious metals such & gold 4te being extracted. The cost
of handling and protescing large quantlties of low-grade andfor low-value ore
¢ften precludes below ground inining in areas that lack an sstablished trenspor-
tation system and suppott inftastileture.

The processing of ore 8t the mine site ¢an include the use of chemicals in the
extrection process. Processed materlals may also conikin some toxje substancss
such a5 arsenic apd mercury which can pertentially be leached fFrom the ore
stookpiles of processed matarial dispoxal sress. Disgposal OF extensive quentitiss
of proceszed meterials may be necessary 5t the mining site or Io the vieinjty af
the processing [eoility.

1.1.3,2 Placar Mining

Whete minerals are present as a resuit of waterborme or glaelal deposition,
placer mining operations may be nsed 1o sxtract the target minecals {rom the
accompanying uneconsclidated materials. Following expleration and confirmation
of & mirerel deposit, a placer mining cperation can invelve the sonstruction of
access roads, airstrips, clearing of vegetation end overburden with heavy
equipment, construction of stream diversions and setiling ponds, and constiuction
of B processing facility. Omee the minerdl-bearing material is ocated, placer
operations generally involve the separation of ocarse and fihe matertals o
componehts of differing densities through the use of a washing operation. This
requires the availebility of & depéendsble waeter source close to the plager
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operition ar establishment of a waler supply through the use of dams, pipelines,
or diverslon projects. The discharge frem the washing operation which eontains
suspended fine materizls is discharged to settling ponds or directly back to the
adjacent waterbody. When & placer mining operation is siluated in 4 nercow
valley or is constralned by topography, o lack of gvallable space mey preclude
the construetion of zettling ponds. Where svailabie water resources are limited,
recyoling of proeess walar may be pacessery 10 suppor! the mining operation.

Water-dependent placer mines may curteil operations during the winter if
freezing temperatures intarfere wilh weshing opersations. Some types of mineral
axtroction processes may include the wwe of chemicals to [acllltatlz mineral
recovery; ovanide ecompeunds are oflen used in Lhis procedure. Due to the
necegally to expose orf uncover mineral deposits, placer operations can poten-
tially disturh extensive areas of river valleys and benches adjacent to
watercoursad, The prosessed materinls remaining after the weshing operation
are generslly the ecarser components of the original material since the finer
particles have been removed,

Support facilities for placer operations wsuelly are nat extensive sinece a large
Iabor force s nat required. Equipment maintenance and storage Facilities, (uel
storape facilities, and living quarters are ithe principel suppart fgellitine, Sinee
gold is the primary objective af most placer activities, there is vsually o need
to establish an extensive lransportation system for produci delivery.

1.1.2.3 Offehore Minlhg

Dredging is & method of mihing miversl resources by scraping and removal of
solids from the s#a Floor or streambed, Floating dredge operations for mining
CANn OCCUT iR rivers where placer deposits are present or in the tidelards and
 oifshore submerged lands. Folowing diseovery and conflemation of & mineral
daposit, & wide wvariety of dredge equipment and proodduerss cen be used to
extract minerals, The mest common methods of recovery in dredging cperatlons
include droplines, <lamshell seoops, bucket dredges, or hydroulie dredges  In
offshare grens, hydravlie dredges (those which pump & weterfsediment mixtires)
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ean inchide equipment with cutter hesds, suction dredges, and sirlift dredges
{used in soft sediments). Thess dredging methods can be used in mining to
maximum depths between 200 and 300 feet. The selection of the mining
equipment and methods dapend on a number of variebles ineluding the character
of the deprsit, 1tha neture and depth of the overburden (bottom sediments), the
assaoiation with bedeock, and operational cotatraints such as geographic loeation
gnd produciion requirements. Regardless of the deedging melhod, the mining
generglly entajls three besie staps.  excavation of materisl, processing and
separation of the mineral; and deposition of iailings.

Dradee mining operations are continucs-{eed procedurss cepable of high levals
al produgtion. Mechanical dredges are generally chavactarized by a lack of self-
propulsion and lowsr produstion rates; however, becouge they can accomplish
precision excevation snd perform in restricted areas, mechanical dredges are
well syujted for placer mining tasks, Deedges may be used for excavation,
transportation, concentretion of minersls, tailing disposal, and reclamation. A
mineral recovary [asitity can be & part of the dradge operation alkwing
materigls to he washed, crushed, ssegrogated, end discherged cnto barges
alotgside For delivery to distent processing locations. Teilings are typically
redeposited sptern.

Hydraulie dredpes use vaouum pumpt to lift & slurry of disturbed bottom
gedimernts snd water. In sddition to the use of this equipment when extracting
specific tsrget minersls {such as gold), hydravlic dredges may slso be ased to
obitain appropelata graval constpaction materials, The recovarsd gravel can be
depasited in large bins sboard the dredge or trensferred to floeting pilpelines lor
transport to on onshore cutwash site. Hydraulic dredging equipment is capable
of handling large smounts of materinl in short time periods with the mbility to
geposit the materigl at a specifie site.

Dfishore dredging operations for minerals are egszentially self-contained and do
e usually require the construction of onshore support facilities. It should be
recoygmized thal offshore mining with dredges is subject Lo sceidents due to
difficult end unpredicteble elimatic conditions, ineluwding tida) effects, ice
movements, and storms.



1.1.3.4 Sand, Gravel, and Rock Mining

Within the Aleutians East CRSA, sand and gravel materisls are used in
eommunities throughout the region for roads, building pads, and airstrlps and
girperts. Development activities which pecsssitate the construction of roads,
giratrips, ports, pipelines, transmisaion lines, oflshore ixlands, breakwaters,
jettimz, causeways, civer training structures, and feeility sites will alss require
the availsbility of sand, gravel, apd rock construetion materials. Depending on
the construction requiremenis, these materials may be available 85 unecon-
solidated deposits in active river channels, floodplains, abendoned Tloodplaing,
besehes, &pits, OF sea bollom deposits. Where lhese malerials are nol avallable
or lecated at a signifieant distance from the site of o3¢, extensive transporiation
aystems may be oconstreoted o soitebie rock materials available nesr the
developmeni site may be crushed and processed {o provide select construction
matarials.

River floodplains, beaches, spits, and barrier islands sre stiractive sourees of
cand &nd gravel materials dus to thelr wide distributlon, ease of asosess, and lack
‘of overburden. However, these sites of natursily—occuiring deposits may also be
the most sensitive to sand and gravel removel dug to the necessity of operating
within Flowing water systems, impacts of turbidity snd sedimentation on
bialogicel resources, and the disturbance of netural processes which originally led
te depogition of the sand and greve] meterie]l. [n addition, removal of sand and
gravel from aquatic systems can bave s significent impact on the integrity of
water sources and important Cish habitats &nd on the hydeology of fiowing water
systams, The glteratlon of rlver hydraulic characteristics through getive channel
mining, removel of expused gravel bars, and gravel mining aleng the banks can
nduce changes in the location and conliguration of active channels, Care must
be wken in the stting and operation of Noosdplain borraw sites to pvnkd ohanges
in aelive ehannel locations which could threpten existing faeilities or degrads
important blological uze areat,

Sand and gravel materiels may &lse be obtained from upland sites such as glavial
deposits, abandoned floodplaina, and siluvial benches. Rock construciion



materigis are commonly required for prajects that must withetend srosion from
flowing water, waves, or ice. Riprap, or large bloeks of rock, are wused in
breakwalers, jetties, river iraining struetures {puide banks, spur dikes}, bridge
embankments, and where erosion protection or stabilization iz required. Rock
may albo be chohed, sereenad, and weshed o produce special puipose select
materials,

QOffshore mining {or sand and gravel [rom the ses bottom would utilize the same
methodology described in offshore mining of mineral deposits [Bection 1.1.3.3).
Extracted materials could be transporied or pumped 1o apshore slOFagEe OF use
gites, or they tney be used in the construction of coastal facilili®s such as
causaways or arcifielal isiands, '

The procedures lor extraction of sand, grevel, ond rook resourees are dependent
on the type and quantity of matsrial required, its location, the need for
proceszing, and the time of the year, Heavy equipment including dozers, [ront-
end loaders, dump trucks, and scrapers are commonly wsed whers the deposit can
be loaded dipsectly onto fransport squipment and delivered to the site of use.
Whete extensive vegeletion of Sverburden |5 praseirl, disposal sitas sre pocestyry
to depoalt the surfaee materisls removed during clesring end expeosuca of 1he
gravel deposit. Although miost local use material mirting sites are relatively
small develepmants which operate for & short period of time, large projects can
have significant requirements for gravel, partinulm;ly in the comstryetion of
roadways, nirﬂtripls, amnd extensive transportation corridors.

1.1.4 MARINE TRANSPORTATION

1140 Pipelines

Submaring pipelines ars yspslly installed by special pipelaving barges, They may
be either buried ¢r remain on the seaflotr surface. High pressure weler jets are
commonly uzed to bury pipelines by blowing away the sediment under ihe line.
The pipaline then settles into the trench where the sediment was displaced and
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I5 covered over by either backiilling or nalural sediment ‘rensport process,
Dredging can alse be used t& bury pipelined. When pipeline ¢orridors enooynier
bedrock, blasting may be necessary. With =ither method, the seabed is disturbed.
Pipelines exposed on the seabed Surfece preseant chstructions to trawling
aetivilies amnd esn cause pear damage. Hatural processes siceh as current scour
cEn expose buried pipelines. Dabris lefl on the sesbed from pipelsying
operatjions can algo cause frawling disruptions {Wybrow, Unpublished). Onee [n
place, pipelines are a permanent source of potentinl obstructlon o trawling
activitles since they are usuelly not removed alfter ecompietion of wse,

1.1.4.2 Shipping

Thete are beveral activities assowiated with shipping that can potentislly impaot
the Alsutians East CTRSA. Ghipping sometimes requires that navigational and
port improvements be made. Such iimprovemehts may invelve the installetion of
navigation aids, the imposition of traffie pattern seperstion systems, the
deepening of chennels by dredging, and the develepment or expansion of poct
facilitiss. The discharge of bilge waters from tankers and other waste waters
from vessels may affect Aleutiens East CRSA water gquality and resources,
Inorenses in yessal tralfie may result in more vessel colisions,

1.1.4.3 Forts and Harbors

Fort and harbor developments ¢an range from smail-seale, relstively low impaaot
small boat barbors ta mejor feeilities that heve the potential to cause significant
environmenial impacts. Large new ports can resudt |y community pepiletion
mereases ghd gdditional infrestructure demands az well as meke = substanliel
contribution to the aree's economy. The impacts caused by a port or herbor
development depend on the size of the preject, 1ts location, the type and numbar
of vessels that it serviees, the amount of modifieation required to the sen
bottom and shoreling to build and mainiein the port or harbor, and the suppori
faeilitles i1 reguires.

Small boat harbors are usially buidt 19 serviee commeroigl fishing vessels, They
often consist of a series of finger piers or slips 1thet cen either be Moating or




constructed on pilings. Fuel docks and accompanylng [wel storage Facilities are
usudlly assoristed with smail boat harbods as are sewage diposal feeilities. In
sddition, marine support services (i.e., boat haul out and repair faeilities, shing
gear storsge [aeilities, lsondry and shower [acilities) are comatimes lound in
association with small bost harbors.

Breakwaters, jeities, snd other shorelitee slruetures are sometimes built in
conjunetion with hatbors. Breakwaters are rock structures built o protest the
hatbor from weve getion and keep its water calm, Jotties are built patallel to
harbor chennel entrances and perpendiculer to shorelines te help maeintain
charnzl depth. Bhoreline structures sueh &5 riprap or bulkheads are aiso
sametimes reguired in harbor arsss to control erosion caused by increased vessel
traffic andfor changes in water circulation patierns.

Larger pocts, wsed to serviee commercial traffic and oil tankers, often require
additional structures and support fasilities, althaugh the speeific support Taciity
cequirements are primarily determined by the amount end type of cerge that
moves through the port, O0f terminals require bulk fuel storage facilitles and,
in gome cages, ballast water treatment (acilities. PBusy pargo parts (l.e., QCS
gupport beses) may require significent werehouse snd outdocr storage spoce.
Forts that serve deap dralft vessels such as large oil taniers sometimes require
the construction of bulkheads and piers to obtain desp water at the pier.

The mejor activitiez ususlly mssociated with port end harbor development or
expansion are 1) dredidng; 2) the construction of bulkhesds, piers, jettjes, &ndfor
breakwalers; and 3} anshore eonstruction of support facilities for the port,

Dredping {see also Seotion 1.3.3.1), or the remova! of upderwatar sediments, is
aften reguired to oreats o maltntath nevigation chenrels and tirning besins, and
to obtain source material {i.e., gravel or fill) for pler condtruotion. Most
submarine dredging is sccomplished by hydraulic dredges that mix sediments with
water to form a =lery which dumped to & diseharge point. Mechanical
dredges are sometimes used for smell projects and ate most useful for working
in amell aress such 85 near dooks and For cleanup work, The dredged material
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is often used B3 fiil for other project needs. Piers are usually eonstrueted by
building bulkkheads then placing i1l behind them. Loading and storage [acilities
are eften placed on the plar. The sonstruction of faeilithes such es piers,
breakwaters, and jetties )l require significant quantities of graval and/or rock,
This material must elther be axeavated fram neesrby onshora locationy, dredged
from eodjecent coastal eress, or transported to the facility site from other

locations.

115 TRANSPORTATION AND UTILITY CORRIDORS

Transpartation and wiility coreldors thal may be devaloped to support or
facdlitate development astivities Inelude peoads, railroads, pipelines, and eleetrie
transmiggien lines. Sinee these projects are of e linear neturs, there aps
similarities in the processes of planning, design, end ecnstruction getivity. Early
in the planning process, a gensral rodte or corridor is considersd basad on
ENgineering, ectnomic, and enviroamental comsttaints. This process [requently
Involves the eonsideration of alternate oorridors during the planning phasse.
Following [i¢)ld reconnaissence, surveys, and 301l borings and studies &5 needed,
an alignment iz salecied within the corrider and detailad infarmation is collected
on the topopraphy, geclogy, and solls. Sperial purpose surveys may be
undertglen 1o addeess recognized eonstruetion problems, snyvironmental eoncerns,
or sperial design features sueh a5 beidges 2nd stream crossing. Unigue
requirements of the utility corridor will be identified 8t this time ineluding
sources af gravel constructhon materials, gecess and maintenanee rosds, disposal
sites, cemp sites, water sources, processing [acilities, temporary eonstrugtion
factlities, and permanent facillties such as pump stetions, cOMpressor stetions,
personnel housing, or cperations and maintenance facilities.

Essentially all transportation and utility corridors thet may be developed within
the Alepatians East CRSA will require surface acesss for vehicles and equipmeant
during the constpuetion phase and permanent aceess for maintenance during the '
operations phase of the project. The lack of an eslablished transportation
system to arcas of potential development activity will necessitate the consirue-



tion of rosdways within the wtllity corridor. After an alignment is selected, tha
portion of the right-of-way nesded (or roads will be cleared of vegetation by
culting and rermoval, or through the uze of & hydrosxe {mechanlesl shrerrier),
Based om the spesific requirementz of the roadway {pericd of use, necessary
width, lead cspacity, grads, and ather design eriterin) and the zite specifie
conditionz glong the slignment {stream crsgaings, oross dreinege, 3oil stability),
g gravel driving ourface will be constructed Construction fabrics and/or inguls-
tion rmay be used to addeass special construstion cohncerns or to reduce gravel
requirements, The mining of sand, gravel, and rock construction materials is
discuszed in Section 1.1.3.4.

Construetion of the roadwey could involve signifleant guentities of gravel
materials whith may be heuled long distances from a lew mateclal sites or
cbtalned at periodic intervals along the transportation or utility corridor, Dump
trucks, serapers, and belly dumps are used to transport graval from Borrow sites
a5 construction of the roadway progresses, Drainage structures gre installed g
orossings of watercourses; the selection of appropriates drelnage structure s
based on the anticipated flows, permapence of the stractute, eing eonterns,
costs, and environmental concems such as passsge of fish. The mest sommon
drainage structures used are bridges, culverts, and constmucted fords or "law
water corogsings'.  Bridge structures mey range rom  (AMporary  wogden
struclures [or small streams to elsborate suspension bridges where majow Tivers
gre crossed, Consiruction of bridges and driinage structures may invelve |n-
stream activity with heavy equipment, stream diversions, blesting, placement of
embenkments and piers, and erosion proteetion (riprapy. Proper siting ond
construction of roedway and work pad drainege steuctures §z an impattant part
of ednstruction of transportation systems sinee it can threaten the integrity of
the travel surface and watsrcourse crossing and can detrismentally affa=ot
drainage patterns, vegetation, and the fisheries resourcex of the stream and
downstream systems to which it is & tributery.

The construction of highweys, Beeess roeds, raflbeds, and work pads all [ollow
similar procadures with slight variations due (o speeiflle development reglire-
mednts, Railrcads have precize Limits of grade whichk significantly influence the



salection of the alignment and construetlon procedures.  Transportation and
utility eorridors generally require year-round aecess for travel and maintenance.

Electrbzal trensmission lines may not reguire clegring betwesn suppart towers if
the vegetation will not interfsre with opapation of the system and the towers are
acoazsed and construeted by helieopter support of overland travel on stable sofls.
The tower supporl foundations are the prineipal locallons of surface disturbance.

The most involved uwtility corridor construction is that assoelated with the
tnatallation of sbove-ground and below-ground pipelines.  Pipelines can be used
for il and natura! gas produets, water, or mixtures of water and mirersls sueh
as roal [slurry pipelines). The construetion of pipeline Iacilitiss requires & stable
working surface for acees of heevy eguipment, delivery of materials, and
eofistruction of the pipetine. In some situations, pipelines may be constructed
adjncent to rosd systems, thereby svolding the need for e sepurately constructed
work pad surface. The Iastallation of buried pipelines in uplend arees follows a
ralatlvely standerd sequence of evenis: -

« Clearing of the plpeiire sonstrucetion righi-ol-way;

« trenching to the required depth with backhoes, elamshells, or draglines;

« temporary storgee of the diteh materinl edjecent to the pipeling trensh or
disposal in approved sites;

« stringing, welding, and xray of the assembied plpe;

+ lowering of the sssembled pipe into the trench by sideboom tractors; select
"hedding” material may enciccle the pipe andfor concrete weights may be
instelled to eliminate pipe bucyaney in wet sftuations,

« backfill of the trench with excavated dileh materials or imported selest
materiale;

« hydrotest of the itngtalled pipe: and

« restoration of the disturbed surface, stabliization for erosion, and revege-
tation.

Where pipelines are installed an sbove-ground supports or gravel berms, (he
activitles associated with trenching and backfill are not performed.  Activities



that oceur conmutrent with the pipe installation inciude special procedures for
" erossing of active rivers and sireams, operation of conhstruction camps and
support facilities, operation of material mining and processing sites, development
of wasle disposai sites, and construction of parmanent faeilitles for eperation
such a5 pump statlons {ofl) and compressor stations (netural ges).

1.1.%6 ALTERHATE -ENERGY SOURCES

Alternate energy sources which may be available to supplement of replace
ganeration of electrical power by Tuel-fired generators include wind, gecthermal,
and hydroelectric power. While fuel-fired generating systems can be developed
in any location, specific Tactors must be preseni fo take edvantage of the
potentin]l energy generating capability of notural ¢limatic conditions, geclogie
phenomena, or hydrolegic conditions. In some instanees, allernaie energy power
ray ba mora pradtical n remote loestions where availability of fuel s Limited

Oor i3 VErYy EXpEnsiva,

1.1.6.1 Wind Energy

T generste electriral powsr by wind, an ale flow {wind) rotales the biades of
& colleetor which drives & generalor to produce electricity. Wind machines must
hgve alefoll bledes similer to thase of an airplane propellor to &ttsin the high
speads necessary for elecirical generétion. The blade rotetion can be elther
harizantal {85 ir & windmili) or vertical. The electricity pradused can e either
alternating current or direet current, the latler having the ecapsbility to be
gtored in smail capacity batteries.

Binee wind are rately contimous, wind generation of electrical power must be
backed-up by andthey genepation source, This back-up powesr souprce i usually
& diesel-fired generator. Wind generators heve 8 high initial cost, &re
cantinuously exposed to weather, and require more reguent maint2nance than
convantienal Tuel-fired power generation systems,
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A combination of alternative energy Smurces can be combined to provide g
continuous supply of slsstricel power, For instance, wind-generated power could
be used o pump water tb & reservoir that would Support subsequent generation
of hydreelectrie power,

The physical structure required for development of wind power consists of a
tower, rotating bledes, and small facility to house the electric generatlng uwnit,

Support and storage facilities are not required,

1.1.6.2 Gecthermal Enstiy

Geathermal epergy s derfved [rom g natumally osourring beal sourse such ses
subterrenion hot watar or steem. The development of geothermal energy as a
gource of power depends on the presence of a geothermal heat saurce in
pro¥imity to the proepesad area of power use. Heat provided by the geothermal
souree can be used for residential and industrial heeting, gardening, or to power
turbrines which generats electricity. To operafe the tyrbines, the goothermal
beat sonpre must be of g sufficlent temperatire and volume (putpul) to support
the system. In Alaska, the use of peothermal aneegy &= In preliminary stages of
evaluation end development.

1.1.%.3 Hydroeleetrie Development

Hydroeleotric power is peneraled by water flowing [rom a higher to a lower
elevation, The [lowing water 5ping a turkxing which, In tum, drives a generator
produetng electrleity.  Hydrosleotrie developments cen be of two types: 1)
copventiona], of thosa that use water only anee, and 2) pump-storage which eyele
water hetween an upper and lower reservoir.  Plents can range in size [rom
Megtate—size™ units cepable of producing around one kilowett of electicliy to hoge
dam systems which ¢an generate meny thousands of kKilowatts. The size and type
of the systems is detarmined by the characlarlstics of the site, the need Cor
poOwWer, and economis constraints.




There are tho (ypes of coOnventional systems: run-of=river and storage. A run-
of-river plant uses naturally oecurring stream [Dows modified by an impoundment
or Jiversion. A stnx:ﬂgle systam has enough starsge capacity at the plant to
regulate stream flows by storing water at times of high flows and relecsing it
during low Tlow periods.

Fumped-slarage projects aan ba plassified a3 either "on-stream' ar "off-streom™.
[n an of-steeam system, some water is pamped from the river on which the plant
is lpopted to the reservoir sbove the dem. [n en off-stream syztem, water i
pumped frem 8 lower reservoir on the stream (o &an upper pesarvolr ineated away
from the ptreatn. Both systems allow release of water over gnd above that in
the stream itied during times of peak powar demand.

Hydrowmlectric projeets uswally consist of. & dam, an impoondment, n penstock,
a power house, and trepsmission facfllties, Aspects of conslruetion of
transmission lines are discuzsed in Section 1.1.4. Demz are wsually concrete,
earthiill, or 3 combination of the {wo. Penstocks are pipelines of trenches whieh
gomduct the water 1o the powerhouge.

Construction of a power system involyes bringing workers and hesvy equipment
to the site. Roads atd, if no suiteble facilities are available, camps to house
the workers must be built. 1f the dam iz to be éarthiidl, & soupce of compstent
material must be locatad and aecess constructed to it.  Earthfil! dems are
usually composed of impervious cores coversed with lacps rip-rap to armor the
strueiupe.  Requirements for materials are very axacting sines the ntegrity of
the dam depends wpor it. Concrele dems require 5and and pravel sourees bul do
not have the same requirements for large rock a3 de earthen dams. Dem
ronsiruetion often involwes bwonk outting and blasting to sachizve the correet
condiguration of rfver banks amd bed The river may be diverted inle encther
channel durlng comstruciion or temporarily blocked by & smaller earthen
gtructure in the future reseryoir area, Heavy equipmant than bagine the process
of bringing materia] to the site to build the dam itsel! while powerhwouse and
penstotl eonstruction takes place at the same time,



The area to be covered by the impoundment ¥ uwsually olesred of large
vegetation and debriz that could interfere with operation of the flow control and
generation facilities. In the caze of lerge projects, impoundments can be many
miles long, changing formerly terrestrizl hebitat to aquetle habitat, Penstocks

oan be & system of 1roughs and trenwches in an area fairly elose to the dam Jsall
or & pip-el.iné gystem Lo take water to B powerhwuse as much Bs several mllas

away. Usopally, in this case, water that hes been run through the powerhouse is
diseharged baek {nio the stream from whiceh it originally came or, sometimes,
into another stream or other ares.

1.1.7 COMBMERCIAL FISHERIEF DEVELOFPMENT

The term *flsheries development” includes a wide variety of activities; some
getivities are physical like dock comstruction, oihers ape economic, and still
others aore politieal,  This saction discusses the physical aclivities and
environmental consequances associated with fisheries development. While the
harvesting, processing, and support sectors of the (ishing industry are gddressed
saparataly, it must be amphasized that they sre interdependent and activities in
all sectors occur coincidentally.

The expansion of existing Fisheries or the development of new [isheries may
resulf in the convarsion of existing vessels, andfer in new boats joining the ileef.
Hew boeis will require harbor space and support lacilities (ot =xample {ue] and
malptenancs ser‘ulee;s]. In additlon, the development of new fisheries may
altract hew [kshermen to the area. New fisheries may introduee additional gear
te elready utilized flshing grounds, potentielly resulting in use conflicts between

jisharies.

Fisharies development may also regquiré new processing facilities or the
zignificanl expaneion of existing [acilities. Seafood processing plants generally
require a shorefront location with adequate docking facilities [or flsh deliveries,
supply barges, and vessels that transport producls Lo market. Flant constraction
is similgr to other construction projects.  Bunk houses are oflen bwilt in



conjunction with seafood procesting plants (o accommodaie nonTesident -
workers, Seafood processing plants typically fave large water peguiremenis.
While selt waler can be osed for manmy processing meeds, fresh water in needed
Inor cleaning and finel pincing, Relisble power is alko & key roouirement of &
pracessing faoility. Seafood processing plants produce Large quantities of waste,
Envlrenmental Proteetion Agency {EFA) regulations governlny the discharge of
lish waste into coastal walers in "remoate™ siles (where there are less then four
procagsing plants! allow for the Jirect discherpe of the wasle inte <oastal
waters. When &0 area i no longer elassifled a5 remote, alternative waste
dispose) techiriques must be used.  Alternatives scceptsble to EPA melude
dumping the waste in designated olfshore dump sites and product converslon, Le.,
processing the waste into [ishmeal.

Fishermen end processors require A varfety of support facilities and services.
Examples of service businesses include bulk fuel! storege and supply, indoor
starege and gaar lockers, wapehousss, outside creb poi storage sreas, workshop
end repair laeilities, and bogt havl-out Taoililies. Serfood processors sometimes
provide some of these seeondary services to Nisherman, sspecially when they apa
located in a ramote Jocatlon. Secondary support facilities enhence a port's
ability to attract more traflic and business,

1.1.8 RECREATION AND TOURISM

Recreation 5 defined in thia doenment a3 a pon-conguemptive use of fish and
wildlife and Iheludes hiking, bosting, sightseeing, photogrephy, birdwatching,
beaeteombing, and similer aetivities. These are primetily easual activities
indulgad in by groups of people and are not the resuit of organized elforts.
Tourism may invoive the same activities but they Are carried out by persons who
are not residents of Aleutians East CRSA.

Types of development which may accompany an incrassad intersest in recreation
and tourism in the Alsutiarns East CRSA mre the following:



» Construetion of lodges, hotels, and restaurants, The Iaiter two will
primarily oeour in the communities, whereas lodges Bre more remote
extablishments, i

« Development of campgroubwds, packs, and trails, It 5 likely that these
fmcilities woul be accessible primatily by plane or bort and could grow up
arcund previously existing points of interest sueh as hol springs which are
bsed T bathlhg.

» Establishment of boat tours of seenie Bress or bird and maring mammal
aolonias,

« River Iloat tripe,

+ Construction of privatelyocwned cabins,

The primery ettraction to tourisls & the area's wild and remote cherecter. Tt
15 Llikely then that futura recreationel developments will seek (o praserve thess
emttributes espeeizlly in areas located awsy [rom communities,

1148 SPORT FISHING AND HUNTING

Developmant peleted to sport hervest @f [lsh and wildlife consists mainly of
Increased aecess to hunting gnd fishing areas and eonstroction of facillties to
house sportsmen. [1 i not anticlpated that ulllization of the resourees by the
grea's residenis will inereaze uniass there iz an iRflux of peopla due to
development of oil and gas, minerels, or commerciel lishing. These kinds of
developments would increpse the populdtion of Aleutians East CRS5A and would
glso stimulate transportation and related industries, eoreating a new infra-
structure which could be used by visitors to the region.

At present, thee Ares's remoteness is both iis chiel attractions and one of iils
major drewbanks. Hunters sseking ® wildernesz experience hunt on Unimek
Island, ecpeciolly, for brawn bear and coribon,  Waterfowl hunting in the Cold
Bey area has remained at godd levels in recent years end does atiract huniers
trom auiside the aren. Sport fishing, exmept by residents, remains underexploited
beoauss avmesy s lacking and because the variety of spesies svailable (o catth




in the Aleutians Esst ~RSA is less than further north on the Alesks Penipsuls
and in the Bristol Bay mres.

Future development will mest likely consist of building lodges [ar fishermen end
hunters, aiestrips, campgrounds, and private cebing, Cetpgreunds will prakably
be of the wildernezs type, lL.e., clearad areps near a water source with pit privies
(r any). Both ledges and campgrounds will be most lkely roached by gir or by
boat - very little rosd construction i anticipated. [, howevar, roads are
deyalopad for othar purposes, if can be expectad thet honters and fishermen will
exploit the newly accessible areas.

1.1.10 LAND DISFOSAL

Az part of 8 statewida program ¢ make more land Bveilable to state residents,
the Alaske Department of Matural Resources periodically conducts disposals of
state lands The resulting activities and impacts of thess sples lergely depend
on the purpose &nd conditions of the sales. Sales for remote setilements usually
attract buyers feom both within and oulside the cegion who wish to Build
recreational cabine. Such cabins are rarely prlmary residences amd create
new infrastructure demands, rather they ara mogt of ten used as bases Tor henting
and fishing activitipa, Pechuse these sRles are in remote losations, sl bullding
meterials must be transported to the zite. Remote settlaments can resolt I
incresazed humen sctivity in previoysly undistyrbad wilderness arans gnd increased
Munting and/or fishfng prasogre on figh and wildlife populationz.

Land sales adjacent to existing communities are most often for community
expansion or commere/al davelopment. When extensive tracts of land are mede
available, popuistion inereases mey govlr. Such sales may resull in 8 variety of
construction activities, inereases jn the number of households within & com-
munity, and inereasad demands oy services. [n addition, peopla from outside tha
regiuvn mey move inig the area, changing bolh the demographics of & community
and the communily lifestyle and cuflure,



1.2 IMPACT IDENTIFIC ATION

The matrix presented in Exhibit 1 shows the assoristion between development
aotivities degeribed in Section 1.1 ard the Impaets (rom development aothvities
whith are diseossed in Section 1.3, The types of development activities esre
presented in the left column of the matriz, &#nd eategories of potentiel impacts
to nmatural resources are identified along the horizontal axis. [Dots placed in the
sppropriste boxes indicate the impacts which may oceur a5 a result of a
perticuler development actlvity. Until the deteils of & project are known,
speecilic impasts cannot ba identiffed. Some general methods of minimizing
itnpacts are algy presanted in Section 1.3.
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1.5 IMFACT DESCRIFTIONS, SENSTIWVE NATURAL RESOURCES,
AND METHODS FOR REDUCING [MPACTS

1.3.1 DISTURBANCE OF FiEH POPULATIONS

1.1.1.1 Movement Bioskags

Blockape of movements of fish within a river, lake, or aleng the marine econast
can occur 85 & result of physical ocbstructions, water veloeity, thermal berriers,
or pollution,  Water pollution is discussed in Section L15,  Fish undertake
seasonal movements to (eed, rear, overwinter, and spawn. Some species like
salmon underteke dramatie spawning runs up rivers to historjeal spewning sreas.
Oiher Tish move sessonaltly beiwesn rivers, lekes, and estuaries or within rivers
to utilize productive feeding aress andfor (o owverwinler in desper or warmer
waters which do not (reaze,  When thege movemants gnd migrations are
disrupted, consequences 1o the population may be signilicant.

Dams intended to impound water of astreams or rivers are obstructions to fish
movements.  The obstrection mey be permanent {i.e., ficod control or
Py drpalestric damst op it mey be a tempopary strocture [or @ eonstracijon
activity, Unless in=siream dams are provided with Tish Iadders of alternale fish
passage channels, [ish populgtions mey be precluded from use of upstream
habilats.

Roads ean be barviers {0 [ish pessage when Lhey apre built actoss rlvers and
streams. If stream channels are net clearly marked priot 1o eonstruction
Activities, sireem «¢hannels may not be pegoeniZed and, therefore, md dreinage
atricture Is provided or it |5 placed in the wrong alignment,  Either of those
errors resuits in 1odal blotkage ©of strsams, This is & particular condtern n
wetland areas where stream channels are hard toe diseern, when surveys are
eonducted during times of snow cover, and where streams ere very small



Inapprapriate or incorrectly installed drainsge structures piso aan blonk fish
passage {Bell 1973, Lauman 1876, Dane 1978). Culverts are & commonly used
dralnege structurs of pound or owel eorrugated mets]l pipe. Culverts must be
corractly installad so that fish can move wpstream and downstream unimpeded.
If the eulvert iz not properly buried in the streambed, Its outlet may be perched
above the stream eoreatitg 8 waterfall which prevents fish passegs upstream.

Culveérts that are nol propéerly sized to handle antizipated vofumnes of Oow often
are Incapable of passing spring Moods. In this case, the road may wesh out amd
depoeft gravel in the downsiceam channe) blocking fish movements, Culverts
that are too zmall wvally eoncenirate the flow of the stream so that the
velocity of the weter flowing through is too graat to allow fish, especially
smaller spacies and younger age classes, to pass through (Bell 1973, V.5, Fish snd
Wikllife Serviee 1978} This is & "velocity barrier” to fish passage, Disturbed
streambeds that are wider than the nature! chenne! can spresd cut flow such that
larger [ish heve dilTiculty passing through the shallow water.

Bridges are preferabla to culverts becsuse they allow unobstructed fow of wotep
and passege of ((sh (Lauman 1§76}, [f bridge supports are plgged within & narrow
channzl, they may oonstrigt ows and increese water velpeity of acoumulets
detwis which could create a barrier o [ish movements.

Oher cauges of fish mevament blockages includs the ereation of depressions
during gravel removal whieh may trap [ish as water levels receds, and the
blockage of tributary stream channels and side chsonels By spur dikes atd
revetements,

Sensitive Environments and Popmlations

Straems inhabited by fish pre sensilive 1o all types of channel blockaga. Tha
geverity of the blockege impact 1= releted to the [izh spacies involved and the
time of yesr, Streems used by salmon, Delly Verden, and stealhead are
particularly sensitive sinee it is imperative for adults io move unrestricted 1¢
their spawning areas and, in the case of Dwlly Verden and steelhwad, to



overwintering areas. Juvenile fish muet elsn be sble 1o migrate to resting areas.
Tributaty stheaims may pet be inhebited by adult fish, but actess Lo rearing
hebitats for juvenile fish is essential,

Methads of Minimizing [inpacts

Some general ways of minimizing or avoiding bleckage of lish movemenls are the
following:

» Insteil bridges rathar then eulverts or low watet erussings whenever
possible.  Bridge spproaches and supports should be located outside the
stream channel.

s Culverts shogkd be zi2ed &nd installed s that they allow up- and
downstream passage of all speeies and ape claszes of fish which inhabit the
walerbody,

« Temporary blockages (i.e.. [lames, diverslons, and dikes) should not ocour
during criticat life history avents such &s upsiream spawning migrations or
juventle cut-migrations.

« River training structupes should be locatsd away from tributary streams.

» Depressions ereated during floodplain gravel mining should be filled to avoid
[ish entrapment.

1.3.1.2 Blasting

Explosives are sometimes used during construclion projects, selsmi¢ testing in
upland arege for il exploration, oil field abandonment (ko sever wellheads),
execavation For grave! and other mining, and trenching activities [or pipelines.
Different kimds of explosives are wsed lor dHTerent prajeets but &l high
explosives [e.g., dynamite, primacord, THT) have essentially the same hmpacts oo
[ish (Sundberg 1984}  Fish ¢an be adversely effected by blasting which oecurs
gither in or out of water, elthough blasts which ocour in the water useally ceuze
greatar impacts. The damage is @aused by the blast shookwave which is
trensmitted through the eerth, &ir, or water. Transmission of the shock wave iy
affected by the substrate, i.e., transmission through water differs greatly from



thet through jce, sand, rock, ot clay. Shock waves ate (hansmitted much greater
distances through water than through denser mediums (Stacr ot al 1981,

Fish may be killed ot injured Gy the effects of underwater explosicns in several
ways. [emage résulticg from pressire changes may cange from minor (loss of
seales gnd minor blood wastel supture), to severs {(tearing of musele 1jssoe,
rupture of the abdominal eavity, blowd vessels and internal orgens, and distuption
of the nervous system), to immediate mortallty (Falk and Lawpence 1873% I &
fish & injured and diseblad rather than immediately killed by s plast, it is more
vulnerable to predation (HI1 1978; Tekki ond Chamberlain 1978).

The major cause of death and injury to fish from blasting oecurs a9 & result of
rupturad swim bladders. The swim bladder is an air-fillsd membrans sack which
kesps the Flzsh alloat and helps maintain stability, [t is wery sensitive to the
rapid changes in pressure that accompeny blast shoekwaves., Pressure iests with
tive lish indlegte that & peal pressure of 40 to B0 pounds per square inch [psi
from a high explofive charge iz usually fatal to adull fish with swim bladders
{Hubbs pnd Rectnitzer 1952). A peak pressure as tow 83 2.7 psi will kill juvenile
salmon and herring (Rasmussen 1967). The "kill 2one™ [or fish thel restlis from
4 within-water explosion extends B conpsiderable distnnoe awsy from the blast
gite and is dependent om the mapnitbde and location of the blast, water depth,
ard species and life history stages of the fizh prezent.

Sensitive Environments and Populations

Habitats in which fish spawn, heieh, rear, and migrate are all extramaly
semsitive to the impacis of blasting. Sueh habitats inelide anedromsus fish
sleeams, enclosed lagoons, estuarias, and shallow ¢oasta] wateps,

Figh with swim bladders are most sensitive to the affects of blasting. Al
apecies of fish important to commereial fishing in the Aleutians East CRSA have
=wim bladders (Trasky 1976). -In peneral, smalli fish, fish with elozed swim
blaedders, and fish with thin-walled swim bladders are mare sengitive {G mertality
Crom blasting than are large (ish. Pelagic Cish such as salmon and herring are



mare gensitive than groundlish speciéﬁ such ar helibul, In some cases, such as
with salmon and herring, larvae fpv that bave oot yet developed swim biadders
are less vulnergble to damege from blasting then are juvenile fish with newly
developed swim bladders (RAsmussen 1967: Fal and Lawrznce 1973L  For
salmon, swim bladder development is completed by the time Cry emerge fram the
gravel. Similarly, larval marine fish are lesz =encitive to btast]ng-t,han are
juvenile marine fish {Wright 1922

Salmon egps are slso extremely sensitive to shock from the gsecond day of
ferciliZation until the pigment i formed In the 2ve {thiz i5 a relatively short
period of time and iz temperature dependent); eggs subject to shock or
movement during this time will probably die (Traslgyy 1876).

Methwrls of Minimlzing [rmpacts

Some general ways of avoiding or minimizing adverse impacts to fish populations
from blesting are:

- Alternatives to Dlasting should be investigated prior to ellowing the use of
high erpiozives.

» Prohibit the wae of high explosives in shellow mering waters where fish eggs,
juvenils fizh, or adult fizsh are present,

« Avoid the use of high explosives in and near sireams where fish egps are
develaplhg and when populations of fish ace iy the vicinity.

» Whepe upland Blasting is aecestary adjacenl to Iish habityt, high explosives
should be (1) detonated in a series of delayed smeller charges eather than
cone large explosion; and (2} (ollow standard sei-back reguirements of the
Alaska Department of Fish and CGame.

= If blasting B becessery, 1t should be soheduled duritg periods when
significent flsh populations ere oot present in the ared,

« Il high explosives are used in upland Eress near streams, keep lish away
from the blast area through the uwse of nets, temporary dams, ©F river
divetaions.



131.3 Seismic Teslitg

Seismic testing usually occurs during the pre-laase and exploratory phases of oil
and offshore mining develocpment {ses Sections i.1.1., 1L.1.3, and 1.1.3.3). The
effecty of eeismie exploration on [fish very considerably depending on the
methods employed, Use of high explosives, especlally in shallow weter, is
generally lethal to nearby fish (Lewbel 1981). Section L.3.1.2 discusses impacis
of the use of high explésives on fish. Non-explosive techmiques {e.g., water or
ajr guns) are usualty used in the marine #nvironment, and che Alasks Depariment
of MNatural Resources has nol bsuved g peraidt for use of explosives as part of
seismic testing programs in open water since December 1975, Non-éxplosive
seismic technigues have proven adeguate for nearly sl! opan water geismic
lesling, althgugh some industry sorees indicate that such teehnigques are nol
alweys effective in walers shallower than 40 leet where large waves and high
tides oceur (Sohio 4 jeske Petroleum Compeny 1884). The vibrosels technigue and
somellmes explosives are used [or upland selEmie supveys and sutveyps conducted
over g, Heon-explosive seimie techniques do not eppear Lo physically injure
lish, although cbservations by ADF&C personne) (Sundberg 1984} suggest that the
noise they produce may cause salmon to move away from the pathway of a ship
towing seismic equipment. Seismic tests that usae explosives as & sound souroe
have the same impacts on fish populations &8 blesting. Overpressures from
tmrrestrial selsmic sxplosions can kl fish if detonated in or near lakes and
streams. Selsmic tesiing in marine waters reguires the use of yessels and
equipment that cap physicelly interfere with commereial Cishing activities.

Eensitive Environments and Fopulations

If explosive technigques are contemplaied, the same sensitivities discussed in
Seetion 1.0.1.2 are gpplicabla. |t should be amphasized that the use of explosives
for saismic testing significantly incresses the impacts of this activity on
important fish populations. Impacts of seismic testing on wildlife (inchding
narlne mammals) gre discussed in Section 1.3.2.



Offshore seismic operations can physically [nterfere with eommercial Fishing
petivities if both ocewr simuitanecusly.  Selsmie testing vessels must siay on
track and the long tow cables can saver buoy lines and interiere with traw.]jng
activities.  Careful planning and good communication c¢ar eliminate most
conlliets (Representatives of Alnsska Oil end Fishing Industries 1953

Methods of Minimizing Impants

Methods for minimizing the Impaets to fish from seismic exploration includa:

« Prohibition of the use of explogives &5 A sound source for ssismic surreys
in open walers. M explosives most b used in upland sieveys near sguatic
systems, blasting programs should be tcheduled when significant populations
of fish are not present. The program should alsoe be desigmed to pedocos
energy trensmitied to surrounding waters (see Seetlon 1.3.1.2)

« Coordinate seismic testing progrems among operators to reduce duplicatian.

« Temporally and geographically sepsrate selsmle testing snd (ish harvest
actjvities.

1.3.2 DISTURBANCE OF WILDLIFE FOPLLATIONS

1.3.2.1 Activity

Puring exploration, construction, and operation of development sites and
facilit|es, the physice]l presence of equipment, machinecy, ships, aiccealt, motap
vehicles, and human beings can prechwde twe use of specilic sites or aress
jmportant to wildlife populations {Bromley 1982, Hanley et al. 1280) Distys-
bances mey be restricted to & dicerate locetion or they may extend over long
distances when lnear projects sueh as poadways, pipelines, and transmisslon lines
are imvolved, [t is difficult to separate the speeilie effects of ihereased activity
on wildlilz populations Since noise s wsuelly an aceompanying factor.  Develop-
ment activities in Oat terrgin or areas devsdd of visual barriers (such as the
presence of tall vegetsation or trees) may be more disturbing to terrestrial
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wildlife species than similar activities where visibility i abseured by topograpiy
or vegetative bullers.

Dhzturbanee réesuling from offshote davelopments is generally restrictead to the
sites of activity, bui requirements lor materials trensportatlon snd support
activities can creste more wide-ranging disturbance along airceraft and shipping
rdutes. The visual presence of facilities in offshore areas extends for significant
distances due to the lack of relief on the ocean surface.

For most development projeels, polential disturbance to wildlife popuiations is
greatest during perieds of construction when more equipment, materisls,
vehicles, pircreft, and humsn bainges ara usuzlly preseni. The level of actlvity
generally decraases during operation of development faellities such az pipelines,
effshore oil ahd gas platforms, trensmission lines, and processing facilties, Fob
some facilities such ss oil trepsfar terminals, enshore aelivlty may be grestly
reduced after construction is complete, while marine traffic from tenfers and
thansport ships may ineregse ofishore disturbance significgntly.

Sensitive Environmants and Popuiaticns

Wildlife populations differ greatly in their szensitivity to setivity generated by
development projecls depending on the speclas, the time of the year, and the
precise location of disturbance getivities in pelatlon to sencitlyve use mreas and
habitats.

The reaction of wildlile to visusl stimuli varies between species and may aven
be diflerent between sexes within & fpecies. Some wildlife are sdapisble io
disturbance activities and the presence of structures abd hurnan beings (Hosking
i984), Moose are recognized as a relatively sdaptable animal; however, during
the spring calving period, this species cen be guite secretive and volergble to
disturbanee. Studies of caribou on the North Slope of Aleska have indicated
some level of eccommedation by bull catibou toe the presencea of physiean?
structuras, pads, pipelings, and roeds. However, this sbility to acslimate to



disturbanse ectivity and visgal stimuolf b5 apparently not shared by oOw caribou
with oalves sipee they geénefally rémain in areas removed from disterbance
activities and development facilities {Cameron and Whitten 1977).

Some marine memmalsz have béeen shown to be viainerabie to disruptions caused
by development activities. Helicopters, low-flying mircraft, beat traffic, and
tweman prasence have been assoclated with pup morlallty end declining vse of
soime habitats by marine mammels (Johnson 1876, Salter 19748, Taggert and Zabel
1981} Eelukhs whales have been temperarily discupted by barge traffic during
eonstruction of pifshore islamdds in the Canadian Beaufort Ses; rapld movement
away from barge tPalMle was noted 1.5 miles away [tomn the barge sourse (Fraker
1977).

Moose, caribou, and brown baars all react to overflights by helicopters and Pixed-
wing eireraft {Calel ot al, 1978, Geist 1971). Distwrbence of cartbou and moose
dacreases with increesing altltude of alreraft suggesting thet nolse may be more
important that the wisuel stimuli. Grizzly bears are more sensitiva to
disturbence by airerelt then either caribou or mocse {MeCourt at al. 1974),

Erowh bears may prematursly emergs from den sites or inereass activity within
dens due to direct disturbanee, wehicle nolse, eirerall, or seismie-related
detonations of explosives {Harding and Negy 1980, Reynolds et gl. 19831 Brown
bBears are alse vulnerable to disturbance and harassment when coneentrated in
relatively limited arly spring leeding areas and summer [eeding concentrations
along selected salmon Streams.

Waterfowl exhibit varying degrees of sansltivity to low-Ilying airerafl, especially
during $taging, nesting, and melting (Sellers 197%, Barry and Spereer 19TE)L
Blirds disturbed by setlvily or human presence mey either abandon ¢r diseoniinue
uge of lavored breeding, [eeding, nesting, steging, and molting arssas.

Marire amnd terrestrial wildlife may nat acelimate to areas of contineel aetivity,

particularly if the disturpance sites are situetsd near localions of sensitive life
hiskory Eetivitjes,
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Meathods of Minimizing Impacts

To minimize the impects of disturbence sctivities on macine and terresteial
wildlifa, the lolowing general guidelines should be uzed in the sitlhg of facilities
end the ¢onduct of development adtivities:

« Sta lacilities away from highly sensitive wildlife habitats and uwse areas
including seabird colonies; waterfowl and shorsbhird nesting, molting, and
staging &areas: peregrine felecn nesting aress; marine mammal hagl-couts;
winter concentration aress for moose; caribou calving aress; and brown bear
denning aress. _

v Site facilities where physical barriers such 3= terrain will minimize
disturbance 1o caribou migration romes and use ereas, -

» Comduet develapment activities with high levels of visuel disturbance during
gerigds of lesst Diclogical activity.

v Avald or minimize low lavel flights by helicopters and fixed-wing aireraft
over semsiclve wildlife species or hebitaca; insupse that barassment of wildlilfe
iz avalded.

« Route marine transportation and support aotivities to avoid conceatrations
of mearine memmals during critieal periods and in sensitive habitats of
limited availability such sz rookeries &nd heul-out sites.

1.1.2.2 Maisa

During recannaissance, exploration, construction, and operstion of dewelopmant
[acilitias, nolze generated by helicopters, Oxed-wing aireraft, machinery, heavy
equipmant, and blasting produces varying degrees of disturbenece to maring and
terrestrial wildlife. The activities which are essecjated with noise-generating
sourcas include all development projects in offshore and onshore habitats, MNoise
disturhance is pencrelly gregtest during explorstion and developmant actjvitlas
when constroctlon  squipmant, sirersft amnd boats, and humbBn presence Qs
greatest.  Durlng opereiion snd production, noise sources may deerease end/or
change o sustained of ¢ontinuous levels, The characteristios of noise vary with



it5 amplitude and freguency, and whether jt is pulsed or non-pulsed. FPotential
disturbarnce to wildlife can ¢cowr from both sirborne and underwaler noise.
Behavior studies ¢f herring heve shown thal =ven some species of fish may show
strong mervous reactions in response to underwsler noise {Olsen 1971)

The intense level of support activity associated with ofifshora oil and gas
exploration end devalopmeonl rasults in Roise sourses that can potentially sffect
a wariety of wildlife use arefs and populations, During geophysical exploration,
nolse iz genernted by boat teaffie, airerall, and seismic activities. HNoise
generated by geuphysical exploration has been tecorded up to 40 kilometers from
itz source (Cowles ot al. 1981).  Ships weed for support servlees, geophysical
work, sl tramport genecate noise [rom thelr propulsion systems: this noite is
transmitted to the surrounding waters, Large Arctic-class (Bnlets are thought
te produce detectable neise in a 30,000 square kllometer eres.  Underwater
notses essoclated with oflshore il eperations, artificial ieland constrogtion,
semi-submersible platforms, erew boats, tug and barge traffic, and suetlon
dradges can cover & broad frequency range and Are ecapeble of reaching 30 (0 50
nauticat miles from the source before being weakened {Cowles et al. 1981)
Airporne noises azzociated with offshore il and gas developrnent are derived
primarily from belicopters.

Onshore developments including personnel support fecilities, transfer and storags
gites, transportation corridors, oil and ges projects. and mining activities
generally include nolse-generating sources. B¥pleosives and vibreting equipment
may be used during terrestrial seismic work. Explosives may alse be used in
minifg actlvities for mingrals or in production of biilding materials for sosstol
developments &nd orosion protection, Blesting for quarry reck on the Terror
Leke Hydroelectrie Projeet discouraged nesting by raptors during the year of
eonsiruction sctivity (Heosking 1984} Any surface-disturbing sectivity which
utilizes heavy wouipment [or constriction of transport is a souree of noise. Fuel-
fired power gencration laeilitles and pump/compresser stations are stationary
noise sources in place Tor extended time periods.



censitive Environments snd Populations

Wildlife populations are most sepsitive to impaets [rom noize when it ooccurs
during B sensitive or volnersble life history stage, or hesr & sensitive use ares
or habital. Merine and tercesiciel wildlife disturbed by nolse may discoptlnue
use of preferred brasding, feeding, nesting, pupplng, calving, staging., molting, or
dmiling' arpss, The syailability of seasonal use areas which provide specific life
history requirements may be limited; hence, loss of habitat stiributable to noise
disturbance can afflect reproductive success and the viability of specilic wildiire
populations.

wildlifz can be affectad by loud and unpredictable noise (startling sounds) sueh
a5 rapidy spproaching boats and aireralt, =xpiogions, gas eompraszor station
"lvw—down", o gunshatz. Nesting waterfowl end seabirds are partioulsrty
winerates to stertling noises which can result in direct moriallty o egps and
young through destrustion, abandenment, or increased susceptibility to predation
during the absenca of the parent bird {LGL Limited 1972, Mickelson 1975} Egg
mortality can alse coour when exposed epgt become overhesated or ehilled after
parents have been drivan from the nest.  Molting birds gre volnerable to hoke
disturbance since they are undér conslderable physiclogical sfress during their
Hightless period. Birds actively Feeding on staging aress are replenishing fat
reseryes lost during spring migration {ard prior to hesting! or preparing [or
axtended migrations south in the fall., Loss of secess to these importanl seasonal
[eeding and resting sress due to noise disturbane c¢an seriously affect
produstivity and survival of adult birds.

Ofishore developments that generate noise can have adverse effects oh marine
mammeals which oecupy consistent |y used hadl=-out areas and pupping rookeries.
Harbor seals are susceptible to distucbance [tom low-flying mireraft noige gnd are
noted for mess departure from havl-cut aréss in the event of such disturbance
fdohoson 1976k Repeatad asireralt notse disturbance of harbor seal havhout
aregs couk lend to sventual abandonment of such sites. Herbor seals are also
vulmerable to amy Jowd or sudden noise which can leed 1o desertion of & haul-out



by the szal herd and aberdonment of young pups,  Walrus are reported to ieave
heul-out areas in response to harassment and noise {Salter 1979, Tageeri and
Zabel 198%) continued disturbance may prevent recslonization of traditicnal
haul-out areas. Belukhe whale observations suggest sensitivily 1o noise from
girereft as well 45 boats. Many marine mammals appesr to ba highly dependent
on the underwater aomstic envirgnment for sommunieation, leesation of food,
spatial orfentatior, and svoidanee of predaters. [ is likely thet most marine
mammals are capable of detesting underwater sounds giver sdequate smplitiede.
Based on assumed hearing densitivity, bowhead whales mey be able to Jetect
drilling noises {(Cowles =t al. 1981). Whales may respond to and svoid neise
sources which produce & sudden, varinble pulse and/or high amplitude noise
ICowies el al. 1931} Gregarious toothed wheles typically respond to sudden
noise disturbsnce by sounding, dispersion, amd regrouping.

Hoise associated with seismic exploration in areas of shorelast jcr sceupled by
pupping Tinged sesls hes bean shown to reduce the density of ringed seals where
over ice seismic stryeys and other activities have cecurred. The observed
decline in density was thought to be capsed by displacement gway from the sound
scarce rether than direet mortality to adult ringed sealz. However, abandonment
of pupping iairs i the shocefast fee due to noise disturbance could dedresse the
ringed seal population in that apea since hewbarn pups are totally dependent On
the female For the first six weeks after birth.,  Prémature departure from
maternel dens in the vicinity of seismic operations has 2Bo been noted Jor polar

bears, Early den desertion may adversely affmet the survival of polap bear cubs
(Burns =L al. 1980}

Terreztriel mammals such as earibov, moose, and brown bear pre susceptible Lo
noise disturbanes during sensitive life history steges such 25 calving, denning, amnd
egnrentration en oritlcal winter renges.  Startllng and susteined n;:nisa SN CEs
that delay or discourége occupation of the calving grounds by caribou eould
significantly impact the productivity of the herd. While mpose appear to be
more telapant of noise, they are still sensitive {o it during spring calving. Boih
earibeu and moose ey be detrimentelly asffected by nojse disturbanea when
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oveupying critieal winter range. The environmantal conditions end forage
available 1o these wlldlife on limited winter range may ot be available in other
loeations if they are discovraged from wse of praferred areos.

Brown besrs ar? vulerable to noise disturbanoe and hareszment whad concan-

trated In relatively Limited, early-spring feeding areaz and summer feeding
concentratians on FElmon STEEAME.

Methods of Minittizing Impact

Methods of minimizing disturbance (o wildlife [rom development activitiss
inchude:

« Moise generating ectivities such ez helicopters, fixed-wing alrcralt, boat
traffic, blesting, geophysicel setivities, and construction should be seheduled
and slted to avoid sansitive Life history slages end use areps [or wildlife.

» Where sensitive bicdogical populations are [present, selsmic exploration
should be cohducted using only non-explosive teehnigues. _

« SEiEmic activitias in soastal areas should avoid disturbanes ta the shorefast
e zona during ocoupation by pupping rinped seals.

« Stoartling nolse sources should avoid sesbird <clonies: watarfowl and
shorebird resting molting, and staging areas:; maorine mammal reokeries and
heulout szites; caribou calving areas and critical winter range; snd brown
bear spring wse leeding aveas and Fish stpeam concenlration areas,

1.3.2.3 Migratioh Impediments

Morine oad terrestriel wildlife populstions which conduet prediciable, seasonel
movements between |mporfant pee gross or habitats durlng relscivaly limited
time periods are vulnerable to events or structutes which delay or preclude
migration movemants, Migration impedimants may be physical barciers, visual
barriers, or Activity/noise barriers.
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Sansitive Environments gad Pofaidatlons

Terresteial wildlife which utilize restricted migralien 2ones are mast valnerzble
1o migration impediments. Delays or obstructions to migration <oan prevent
timely arrival at breeding areas, access to important leeding sites, or timely
departure prior to ses ice formation. Since most species of birds and marines
mammels migrate along broad Eronts, blockage of zmasonal o ghnual migretory
movements by development activities is not lkaby. Howawapr, where relatively
restricted passes or straits are uwsad by a significant portion of a wildllfs
population snd alternative roules are not readily available, blockege to migration
movements cgn OCCUr.

An umusugl Toem of impadiment to free movement has been reparted for belokha
whales snd potentially for other sonar-oriented merine mammals.  Suspended
microoubbles in  heavily-used boat  cortidors mey produce sonar-reflecting
harriers which persist (or several hours after the passege of ships. Eelukha
whales may avoid heavily used barge or ship routss in neorshore arees (Starr &t
sl. 1981,

Caribou mre potentially the most vdlnérable terrestrisl mammal in Alaska to the
impetts of migration impadiments, Studies on the Rorth Slope of Aleska have
shown the sensitivity of caribou to sbovepground pipelines, roadways and
assoeigted activity, and structures/imcilities in the vielnity of migestion corridors
{Cameron and Whkitten 1977, 1082; Curatolo et sl. 1382). Although bull earibou
gppear to acclimate to activity and facilities, pregnenl cows and cows with
calves penerally avoid fecility and activity sites {Cameron et al. 1983 When
the developmemt-related activity iz linear {such as a road, pipeline, or
transmission corridor), it can effectively function &s & migration barrier,
particularly in associstion with the noise and activities thal secompany such
developmeanis.  Delay or obstructions to free movement from crblieal wintering
habitat to prelferred caiving areas con cage a reduetion in herd produclivity
through birth of eslves in ineppropriate habitetz or nutritional stress due to
inability to reach early emergent, Righ-quality forege in the spring (Cameran



1983),  Obstruetions o oaribou mavements from widely dispersed summﬁr
feeding areas 1o eritical wintering habitats ean result in direct mostallty by
starvation diring the winter.

Mathods of Minimizing bnpacis

Methods of minimizing impacts to wildlife from migretion impediments include
the Following:

» Avoid the =slting of facilitles or linear developmenis sdjacent 10 or
intersesting important caribou migration sorridors.

« Sehedula potentially disturbing construetion aetivitkes that oeeur in the
vicinity of restricted migration corridors during non-—sensitive time periods.

« Minimize operation and tmaintsnance sctivities gnd traffic in the area of
imgertant migration zones during sensitive periods, particularly if slternate
migration corridors are not availabie.

« Consider the cumulative efiects of all bost, barge, and tanker traffic within
importent marine migratichal corridors amd avcid sxcessive marine traffic
ducing the seasonal pesks of migration activity.

1.1.3 MARINE AND AQUATIC HABITAT ALTERATION

1.1.3.1 Dredging and Filling

Dredging, the sxcavation of bottom materials, usually tekes place to creste and
maintain navigation channels, tirning basing, amd harboars For ships; Lo exeavate
pipeline ditches; or to obtadn & source meterial for [l for constenction projects,
Filling Inclodes the disposal of dradged material resulting iR the lozs of aquatic
habitat and the creation of new land in coastal aress. Dredging &nd filling can
cause a wide range of environmental impacts ineluding 1) the physical
destruction of benthie habitat, 2) & temporary inerease (0 turtidity and a
dearsasa in oxygan concentretion in the water ¢olumn, 30 modification of loeat



water circulation and salinity patterns, snd 4) direet mortality to organicms
swept into the dredge (Hirseh et al, 1978, Sta et &), 1983}, These impacts are
lacalized to the site and general vieinity of the dredge and fill project. The
impeat of a specific dradging project depends on sueh [ectors ez 1) whether it
Is a new project or maintenanee dredeing {new prejects wsually have greater
environmental impactst, 2) method of dredging: 3) the volume and eomposition of
the dredged material; 4} the location of the dredging project and the site-
specific environmental cordditions ineluding  hydrogrephic eqfrditimﬁ, ambignt
chemicel parameters of the water i(especiglly turbidity and oxygen concentra-
tions), and biotic sommunities; and 5) the method of dredge spoil disposal.

Sengitive Environments and Populations

Highly productive habitats that are susteptible to changes in circulation or
drainage paiterns, or to the impacts of silisfion, are most sensitive to demage
from dredge and fill operations. Examples of such habliats inelude freshweter
streams, eelgrass beds, wetlands, tideflets, estuaries, end Llegoons. The specles
most sansltive te the impacts of dredging and filling are those whase [lfe
histories ara dependent on the above mentioned hebitats. They lnclude salmon
eges, [y and alevins rearing in freshwater straams and estuaries, herring
spawning in nearshore weters, King orab nursery eress, clam beds, and waterfowl
pasting end steging in wetlands. The habitat destruction savsed by dredging and
filling is most likely to Impact & species that is restricted toe g ralatively small
area during & critical lfe history stage. Examples of such species and hebitets
include: herring spawning areas juvenjle king crab ceéaring areas, clam beds,
spabird colonies, and marine mammal hauk-owta.

Methods of Minkmizing Impacts

Melheds for mlnimizing the impacts of dredging inclhade:
» Site activities likely 1o require dredpging where minimsl dredeing (both

initlal and malnienanee] would be requirgd.  Consider elternative gravel
sourees before allowing gravel to be dredged.
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+ Avoid dredging In sensitive habitats.

« Operate jn & manner that prevents the relesse end spread of silty bottom
sadiments with a high biological oxygen Jdemand intc the wetesr column.,
"Eilt curtming" End "diapers" may be used to retain sediment laden waters
negr the dredge site; however, silt curtains are only effective in stil
WHEEPS,

« Clam shell mechanical dredgas, rather than bydrgulic dredges, should be
used in areas which support large populations of eommercially or soologl-
caliy important merine Iervee ot juvenile animals that ecan be enfreined or
injured in hydraulic pumps and dredge lines.

1.1.%.2 Shoraline Modlifleations

Siructures which change the shoraline are often built as part of harbor and port
a¢onstruction, to eontrol erosion, or to provide new onshore eonstraetion zites,
Typical shoreline structures include bulkbesads, riprap, groinz, jetties, brezk-
waters, causeways, piers, docks, snd bridges. Poorly designed and improperly
placed structures ean destroy importanl habitat, disrupl nesrshore sediment
trensport and cause unplanned erosion o accretion, amd alter tiQal efretilalion.
While the effects of individusl shoreline modification peojeets on fish énd
wildlife mey not be significant, 4 large number of prejects can radicelly alier a
natural shoreline,

Bregkwaters, groins, jetties and other structures built petpendicular to the
soastline ¢an dlstupt &nd Lnhibit the trenspoct of sediment by wave aetion and
[ongshore current. The physical properties (e.g., temperpture and sulinity] of the
water, wabtgr circwatjsn patterns, and biota in the viglnity of the shoreling
structure may be modified by large jetéies.,  Buch lodalized biotic and
hydtagraphic changes have been dosumetited oF the Prudhee Bay Water[lood
Projeet Causeway (Canmon, Envirssphere Compsny, personal commubicstion),
The prasence of a shapa—comnected breakwater that extends to desp water can
interrupt the nearshore migration of fish incleding salmon [y (Starr et 2l 1881),
Coastal bulkhesds and other shoreline structures may result in the loss of
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adjecent marshes and cut off an important supply of algas, grasses, and detritus
(o the marine environment. Bulkhesds exiending below the mean high waterline
change circulstion patlerns and alier edjacent water habitaets.

Eensitive Environments end Fopulslions

Impacts of shoreline modifieation would e greatest in highly productive
Emr:irﬂnments_ thet mre susceptible to chabges in circulation and longshore
sediment transport such as eelgrass, rockweed, and kelp beds, watlands, tidellats
and lagoons. Species most affected by shoreline alteration Bre those whose
eritical habitaf (such as heul-aut areas uweed by marine mammals &nd herring
spawning aress) would be destroyed by coastal struetures or eltered by changes
in circulation or depth such as nearshore fish migration routes or rearlng areas

Methods of Minimizing [mpacts

Mathods for minimizing the impaots of shoreling modilication inelwde:

= Limit the construction of shoreline structures o zitustions where no other
solution or location is fessible.

« Avoid placing shoreline structures in sensitive habitats ingluding areas where
rapid cossial erosion or depasition is oceeurring.

« Avoid altering neturs] deainage patierns of shorelands.

« During cometruction, keep turbidity to & minlmum and use turbidity control
deyvices when necessETy.

« In appropriate cases, dredging should b done afler & bulkhesd is installed.
The area behind the bulkhead should then be backfilled with the dredged
material.

« Bukheads should be separated (rom the watar with a buller strip ol
vegetalion, have viprap placed In [ront of them, and should be designed so
that reflected waves do not erede intertidal or subtidal areas, It is usually
desirable 1o drive supparting pillags in for bulkhesd construction rather than
jetting them in hecause of reduced siltetion impacts. However, in certaln
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cases (i.e., in imporiant bird nesting areas) the disturbance from pile driving
may oitweigh 1he effects of siltation.

« Greins shoukd bave their shoreline end above the normal storm-tideline to
prevent seauring. They ahould be desiprned to avold both acretion on their
upstream gide and erosion on their downstream side.

« Jetties zhoutd not be built at the mowuths of productive anadromous fish
sireams as prasultant changes can affeet rns of migratory fish.

1.3.3.3. Flooding and Dewatering

Obstructions to natural drainage patterns wsuelly result in flooding. This cen be
a bermficial impeet of a projeet If more usable aguatie hebilat is ereated bot it
dlse can have detrimentsl effects when eurrently existing equatie habital |s
altered. Hydroelectric projects which involve damming rivers often tuen river
habitat into lake habitat, The species of invertabrates and fish dependent upon
swift flowing, Shellow, wall aecated water foliwd in rivers may not Survive in &
deap watar, slow [lowing habitat, Rivey populations may be completely
eliminated oF Jdispleced further down- or wp-stresm and there méay not be
Suitable populations in the system which can adjust to the lake environment.

Roods ard tramsportation corridors are often bwilt through wetlsnd aress. [
these areas are associated with lakes or streams, the wetlands may provide
réaring habitat for grayling or other fish sSpecies. Wetlands dalsc function As
recharge systems (o sigra and release water to streem and river systems. I
waler{low thtough the wetland ts blocked by & road, the upstream side may be
flpoded while the downstream gida iz deawaterad, in both cases, exsting equatic
hapjtat iz sltered and may be rendapedd unusable.

Dewatering of sauatio habltats can &lso oocur a5 & resull of weter removal for
ingustrial oF residentin) pees, diversion of steeamflow, of Doodplain distirbances
which alter surface water flow. The construction of low water ercssings (lords)
with materiels that are tos permegble can reselt In streem Now through the
greval rather than on the surface. Extensive disturbance of streambeds from



gravel mining operations and insteltation of pipelines within stream shannels may
plEe dewster streams by caosing (iows o travel along  more permeabls,
subzurface channels. This phenomend iE most provalant during late stimmer dow—
flow periods.

Eensitive Environments and Papulations

Salmon spawning aress are particularly sensitive to allerstions in waier level,
Dewatering a bed can destroy eggs end al;e'.rins altendy jn the gravel and can
prevent spawners from reaching previously usable habitat. Flooding of spewning
beds can produce higher water velecities which can wash out spawnhing-sized
gravel or desiroy aggs and glevins. In the case of A reservoeir, salmon may not
be able Lo wse the habitat because veloclties ars oo slow to properly aerate the
eggs in the gravel. Slow velocities glse allew differeni-gsized gravel and other
meterial (bedload) to be deposited, often reducing the wseluiness of the hebitat.

Figh rearing areas are ploy sensitlve to dawatering.  Fish can be strandsd in
remnant pools or Important rearing Eress can be difed wp completely.
Dewatering can prevent fish frem moving into feeding zones or from migrating
to and from spewning aress. Pumping weter from pools undar lee ean destroy
I'eh overwintering eresas.

Methods of Minimizing Impacts

Some general ways of avoiding or minimizing adverss impects to Fish populations
due to flopding or dewalerlng ace;

« Avoid construction of hydroelertrie dams in areas which would inundate
streams contsining importent {ish hagitat.

« If roads mesl be built through wetlends, they must be provided with
adequite cross drainege even when delined channals are not presant.

+« Svoid diversion of watar sway from stpeams with gsable Tlsh hebitat.
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+ Avaid pumping weter from poolt onder ice.

« Aveid pumping weler from lakes, ponds, o streams in volumes that will
daweter thepn.,

« Avold in-stregm disturbances such as mining or trenching along (Noodplains
which could alter streembed permeability.

1.5.2.4. Sedimentation

Sedimentation refers to the deposition of fine material on the bed of » stresm,
teie, watlard, or marine environment. [ i2 differentiated feom siltation (Sestion
1.3.5.2) whic¢h is a water quality problem but which may influence sedimentation.
All strepms axparisanee sedimentation to a certain extent, swilt flowlng streams
}ess than slower streams. Adverse impacts to biota can scour whan sedimen-
Cation is incresased above ambient sadimentation which oceurs in thet stream.
Sedimentation can result from flettening the streem gradiant, thereby reducing
thes stream veloelty and allowing more material in sispension to settle out. Lt
can also resull from introduction of more material, particularly silts, Elays, and
organic maiter, to the eystem. Thie can oceur from gravel mining, dredging,
gravel washing, placer mining, pipeline trenching, bridge support exceyvetion, and
olher Similar actlvities. Removal of vepetation from steeam and ke banks can
encoursge eropion and also introduce fine particlas jnto the waler.

Sensitive Environments and Popolations

Sedimentation resuits in the covering of existing streambed subsirales and the
filling of spaees betwaen bottom materials. Sediment cen smother flch food
orgenisms such as algae snd invertebrates whish eover rocks (ADFAG 1883
Emergeni vegetation in wetlands, espacially zaltwater wetlands, iz advergely
affected by inoreased sediment, Fines which lilter down inte gravel substrates
can smother salmonid aggs and young (Hall and MeHay 1333  Sessile benthic
merine populations such ax clams may be adversely alfected by sedimentation.



Methods of Minimizing Impacts

Some methods Tor minimizing impeets [rom s$edimentation are:

« Avoid changing streem gradientz or normal stream flows.

= Do not remove bapk stabilizing vegetation.

« Sereen, liltet, of clrevlated sediment-laden water dissharged rom mining.
pipeling trenching, or other activities through setting pomds before releasing
it into waterbodies.

« Use sppropriaie ercsion control procedures to control sediments duping in-
stream activities,

« Avoid depositing sediments from dredging near important bepthie com-
munities lneluding olam beds,

1.3.3.3 Stream Chanbel Alterations

Stregm channel alterations inelude straightening and shortening channels (chan-
relization), divarting streams, widening or narowing streams, and changing
stream gradients, Channelization is the modilicstion which aften receives the
most atiention. Meandering stream courses are often siraightened to aceom-
mdate road andjor pipeline alignments. This hes the efiect of shortening the
stream and may [nerease the water velacity due 14 ap iINncreassd siveam gradient,
i.e., the stréam mist drop the same amotnt of elevation bat over u shorter
dizstance. The effect of meanders is o absork the river's epergy and allow for
the crentlan of paols and plffles. When 4 stream 1= cheonellzed, it in effeet
creates 4 water trough; there is wsually ne opportunity for hebitats to Torm
within the ohannel to replece those thet have been lost.

Chennelization, gravel mining, or placer mining may make Strésms shallower by
widening the shannel. The resulting shallow stream may disappear elopelher
during dry seasons or low-Clow perigds. This can have variouws effects upon the
stream biota. Fish may have 8 more difficult time passing throwgh the shellow
waters, Summer water temperatures may increese, sdverszly alfecting {ish and
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ihvertetrrates, Karrowing & chante]l makes the stream deeper and may incresse
stream bank arosion amd dacre_rasa Tood organism productivity within the channel.

Stream diversions involve moving & stream to ancther chennel or preciuding it
from utilizcing itz entire (loodplain, fe., forcing it to one side or the other.
Diversions may be temporary or permanent. In elther case, stream depth,
gradient, snd velotity mey be changed and fish mey be ool off from previously
weable [eeding, resring, or spawning hebitet.

Stream gredient changes mean making the stream bed [latter or steeper. Gravel
and placer mining ecen emifect stream gradients by the mddition or removal of
streambed materfals. (noressad gradients cause water to flow [aster which may
Inoveace ciraambank epoefan and cause downstream impaots.  Movement of
bedlosd materiels {rocks, saml, gravel) within the wetercourse may be eltered,
cragting naw argas of deposiCion and &rosion. This attempt bY e watercourss
to re-establish hydrautic equilibtium can cause changes for significant distances
tgestream and downstream from the site of disturbance. Salmon spawning beds
may be degraded, amd increased velocity may also black (lsh from moving
upstireanm.

Sensitive Ervirgnments amd Populations

Small, productive, meandering streams are the most sensitive to shannel modili-
cations, although mil sireems are susceptible to mdverse impeets from modili-
cation. Streams have evolved to a state of aquilibrium for gradient, arosion,
deposition, and bedlgad mavemant. Any chatge wsuzlly ¢ewsas degradation of
habitat with resultanl adverse impacts to fish populations (Simpson et al. 1982).
Depending upon the specifie modifications to 4 stream, all life stages and zpecies
af fish can be aifected Sslmon zpawning and migration chennels are among the
mogt sensitive aress,



Methods for hinimizing Impacts

Some ways of avoiding or minimizing edverse impaets te fish streams due to
chanrelizatlon include:

» Align meads, pipalines, and other facflitles 56 that stream channelization 1=
net necessary.

v [f streams must e chennellzed, the origlnal gradient, depth, and poolfriflle
ratio should be maintained.

+ ANer seasonal operations and [ollowing termlnation of placer or gravel
mining or fimilar activities within streams, the ztream channel gradient
width and depth should be retuned to that existing before minlng,

« Sireem diversions should be avoided wherever possible, Where sireams must
be diverted, the diversions should be for the minkimom 1ime necessary end
should have no permanent effeets on 1be natural stream configuration.
Diverglons should not oceur during sensitive Mle history periods sueh es Fish
tnigration and spawning.

1.3.4 TERRESTRIAL HABITAT ALTERATION

1.3.4.1 Logs of Terrestrial Hebitat

Development aetivities can lmpest terresiried habitats by altering their produc-
tivity, changlng the specins composition, or converting the habitat lo olher uses,
The occurrence and produclivity of plant communities that comprise terrestrial
habitats may be impacted by air pollution, alterations in drelnage pattarns,
removel of vegetative cover, flooding, dewatering, or convershon to ofther uses.

Subtle alterations of habitats inelude shanges in plent specles composition due 1o

dust, draipage patterns, or salective removal (1imber harvest of white pine,
intensive graging of preferred forege by epribou or reindeerr  More gpperent
medifications of terrestrigl habitat reselt from extensive clearing, uss of
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herbicides, [lgoding, or dewatering of satursted soll mreas. In some [Rsiances,
developinent activities convert terrestrial habitats to other uses by elearing and
excavation for mining &ativity and material sites, covering with foreign
matarials at waste disposal sites and dredge spoil disposel sites, or covering with
gravel Tor roads, work pads, airsirips, construction camps, ports, support [acitlty
pads, il and gas drilling pads, raitheds, &nd community fecilities. Other large
scale development projects in Alaskes have shown that the extent of surface
Jisturbance on tervestrial habitats oan ba quite large, and thal even mrees uzed
temporartly do not caphbdly return to produetive terrestrial habitets.  Where
development projects require externdive quantities of grave], 1he loss of habitat
from send and gravel mining ma&y be the peincipal terrestrinl impaet of the
projest (Pemplin 1978}, In addltion, wildlife may be precluded from using
undisturbed habitats adjacent te directly disturted habitets due to noise or
activity which discourages wildiife prasence,

Sensitive Environments end Populations

The nlteration or loss of terrestriel  habitets s most criticel we wildlife
populations if important feeding Breas or seasonel uwse areas of limited
availability are disturbed. The restriction of accsss to jmportant ume areas due
te terresirigl habitat glteraiion is Bs deirimentel to wildlife as direet elimination
of the important use erea. Sengitive teerestrigl habitets inelude wellands,
important uplands, end riparian eress wed by caribou and moose for winter
rangs; digereet spring and [all staging areas itn wetlands for watarfowl and
shorebirds; rocky shoraline and beach haul-out ;'sites for marine mammiks; and
wetlands important 1o waterfowl ard shorabirds for nesting, leeding, and
meting.

Methods of Minimizing Impacils

S8oma methoeds of avoiding terrestrial habitar ioss are:
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« Avoid siting [ecilities In lmportant foeding aress and limited aveiability
wildlife uvse habitats.

+ Minimize the size of fils and of cleared arsas.

» Revegetate cleared areas with plant species similar {o those previously
exisling, Revegstation should ocewr &5 soon &8s pessible afier clearing.

« Provide [ills with adequate cross-drainegs.

» Reduce air pellution which may adversely affect plant produetivity.

« Consolidale lacillty sites, where possible, and aonsider multiple use endfor
seguential use of fill areas lor different developments,

1.3.4.2 Erasion

Ercsion oceurs primarily B3 a resuli of wegetallve cover removal or eutting
benks. It zan be hydraulic {water felsted] or wind generated. During rosd or
pipeline ped construetion, banks ape cut and fills are built-up to level the grade
and reduce curyes on the alignment. These suts moy erode during rainfall, et
brreak-p, Or a5 A resull of sheet drainege along hillsides. Eroded materials may
cover the roadwey angd/or sdiacent terrestrial habitet. <learing an area may
alse result in erosion. This often oocurs along selamie lines, gir strips, and other
areas that have been cleared for eonstruction of facilities. Erosion of exposed
sot] and beaches by wind may oeeur after clesring or removal of stabilizing
vagetation.  Shoreline erasion can resull from  improperly sited shoreline
protecticn faeilitites such as groins, breakwaters, and jettlies.

Sengitive Environments end Populations

Terrestriel habitats most sensitive Lo erosion are riparien zones slong rivers and
gireams, and shoreline hebitata inclwding bagehes ond wetlands, These areas are
often very productive and are used by a variety of wildlife ineluding birds, $mall
and large mammals, and Murbearsrs, Eroesien can reduce the amoupt of vlparian
or shoreline habitel evaileble =nd, 1hereflore, reduce the productivity of the
system. Hydraulie =rosion of steeam benks and fills near wetlands and streams
can cause 3iltation and sedimentation of sguatic habitat for significant distences
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downstraam from the site of disturbance. Erogion ¢an alse affect the incegrity
of dewelopment strugture Cille and (ransportation systems.

Mathods of Binkmizing Impacts

Some methods of minfmizing o svolding sdverse [mpacts from aroSion are:

o Avoid ropd euts or excavations in unstabls sails o adjpacent 4o Streams.

» Avoid use of fine materiai for filis.

+ Do not concentrate sheet {low into new dreinage channels

« Provide sll fills with adequete cross-droinege.

a [Jg¢ matting over out slopes to reduce ercslon uatil slopes are revageatated,

= Rovegetata 811 eut slopes and fills immediaiely upon completion of use.

« Revegatate cleppad sraps as 5000 85 possible. Minimize the size of clasred
arens.

+ Site stockpiles and overt:irden disposal aress where ground is level and away
from watérbodies. Sites should not De subjeot to high water tables or
sheatflow, and should be surrcundsd by barms.

+ Bsm ditch plugs where pipelines are being buried to contrel erosion slong the
pipe 1rench,

« Besign all shorellne protection facilities to avoid cauwsing erosion.

1.3.5 WATER POLLUTION
1.3.5.1 Oil Pollution

il may be introduced inte the aquatic envirohment in & variety of ways, Oil
poblution is classified as either being acute or ¢hronic depending upon its rate of
introduction into the envireonment and the duration of the pollution incident.
Acuta il pollutéon pesults [com a single, reletively large infusion of ail inte
surrounding waters, Chronie oil pollutlon resultz (rom the continucus or regular
discharge of hydrocarbons, While ¢hronie dischargas may be less notieesble than
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major spills, they csn potentisily introduce mare oil to the aquatic and marine
environment and cause leng term impaets.

Acute ail pollution can result from oil spills that oceur during il expleretion and
development drilling, produclion, trensportation, or processing. The largest and
potentially most damaging spills are associated with oif well blow—uts, ruplures
of underwater plpelings, and tanker accidents. Smalier but more frequant spills
are assodiated wilh oil handling and storgge.

Sources of chronie oil pollution can include discharges resulting [rom activities
assoriated with OCE odil and ges proaductian ineluding dlscherges from il
production platforms, discharge of formation waters Ifrom oil=-water separators,

and dissharges from wessels thal are empiying bellast water [eom their tanks

The latier source of chronie ¢il pollution cowld beceome sighificant if large crude
oil tankers habitually discharge ballast water when returning te oil storage or
lopding factlities. Chronie oil pollution can alse result Tram small but frequent
oil spill ineidents in the vieinity of small boat herbors and in streems adjacent
to roadways that are cided o cobtrod dust.

The impacets cgused by oll depend on a large.nurnhvEr of faetors including the type
and amaunt of il spilled, the physicgraphy of the spill ares, the season of the
year and the westher econditlons at the time of the spill, the organisms found in
the alfected aren, previous exposure of the spfll area te other pollution evenis,
and the timeliness and sffectivensss of clean-up activities. [ generat, refined
oil products are more toxie than crude ofl.

Onee B spill ooeurs, It §s trensported away fram the splll sile by several
mechanisms including wetser corrants and wind. Severat physieal and chemical
progesses (e, evapuration, mierobial and ehemiesal degradetion) begin to work
on the ofl, all of which generally réduce {5 toxicity. Alter the sromatic
porticns of erude oil have evaporated, thick, tarry substanees oiten rermeain. This
tar can coat beaches, pjverbanks and vocky shorelines, smothering sessile
wrganisms and (ouling recreationsl sites, boals, docks, and alber equipment.
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The effects of spilled oi! on aguatic orgenisms can be separated into three levels
of effert ns follows: i} short-term lethal effects in whieh the organisms
swecumb rapidly; 2) sublethal physiological effects which do not result in the
rapid desth of the organism but inwolve mejor mediflcations of & variety of
physiologieel peoceszes that may prove lethal over & long perid; and 3)
behavioral-integrative affects which mey not directly involve majar physiological
disruptson, but are reflected in inapprepriate bahavioral responses to the naturs]
environment.

The method and elfleieney of clearup activities can signilicantly affect the real
impacts caused by 8 spill.  Clean-op technclogy is fairly well developed for spiis
that ocour during the ofpen watsy faason &nd ob top of shorefest e, The
technalogy far cleaning Up spills durihg the transition sessoi {brokean icel has yet
to be proven. Mechanical clear-up techniques (booms, sbgorbents, burning) are
gencrally prefecable to ¢hemicsl dispersants thet ars sometimes used lo break-
up Bn @il spill bacauwse the potential megative impacls of these chemicals sre not
fully Khown.

Sepsitive Enviroenments and Populations

Coaztal habitats with large econcentrations of [(loating debris are especially’
vulnerable (¢ il pollution becauss physiesd locters tend o inerease the
likelihood of oil eoming sshore in these loeations. Intertidal vegetnilon such ag
eclgrass amd rockwesd can be kiled by oll eoating. Wellands and tidellals are
highly susceptible to all forms of oil pollution because of their high retention
charaateristios [(Stare ot al, 1981),

Studies on the effects of cil on marine mammals arx limited, It appears that
whales may eveid il spills but apparently ssals and seg ofters do not. The
tux:in:ii‘:.r of ¢il to marine mammals 3 not well documentsd alihough recent
studies heve shown that some marine mammals exhlbit metsbolic problems and
irpftation of muens membranes after ingesting ail (Starr et sl. 1981). [n sdditicn
oil mey cause merine mammal fur to loss jts abilily 1o repel water, resuiting in



an animel’s laee of Insulztion. Ses otters and fur sesls may be extremely
sensitlve to ol contaet (Cowles at ml. 19B1) Areas ol merine mammal
concentrations such as haul-out Bress are sensilive to il poliution. [ adults ore
comtaminatad during the time pups are being nursed, the young may ing=st of]
while nigrsing. Contacl with oil could alse irhibit récoghition of pups by females
and lead to sbendonment and starvation of young {(Cowles et al. 18810

The toxleity of oil te individual fish grd shellfish species is well documented in
laboratory studies, but extensive £ish kills after oil spills have not been abservad.
Sublethal effects are poorly underslood but may be more importent (Thorsteinson
188d).  While there ore excapiions, it is possihle to make the following
penaralizations regarding fish, shellfish, and oil, EeCined off |s mops toxie to fish

and shellfish than crude ofl. Embrye and larval steges of fish and shellfish are
more sensitive 1o ol poliution than adult steges. Becauss the eggs and lervas
of meny specles [loat near the surface of the open ocean, they ame particudsrhy
susceptible to damege fram an opern—oeesn dil spill (Rice 1581). 1t is not known
il Flzh ¢an detegl &and avoud oil spills; however, theprs 5 evidenee that oil spills
in anedromous fish sireems can interfere with the homing ability of sslmon
{Thorsteinson 1984). Among the sublethal efTects of eil on fish snd shellfizsh are
changes in organ tissues, physiclogleal changes, increased wvulnersbility to

dizease, decreesed growth, and interferenee with the reprodustive proeess (Rice
1881; Lewbel 1982

Birds, i.e., seabirds, waterfowl and shorebirds, sre particulerly vulnerable to oil
spills. When cogted with oil, bird [esthers los2 their insulative qualities and the
birds may die of exposure or drown. T the birds ettempt to clean their fenthers,
they may ingast the oil and die from its toxi¢ effects. Birds most sensilive to
il pelluilan are alelds, especially murres and pulfine, and diving durks sueh as
elders, sooters, and oldsquaw {(Hansen 1981). In manay cazes the dameage inflicted
bpon @ bird eolony atjses not out of immeadiate mortalities, but from damags to
the reproduetive output of the colony. When bird eggs are contaminated with
ail 1heir hatehability is reduweed, and hatched bird: have lerger proportioms of
defurmities which witimately lead Lo their desth. Sesbird nesting sites, resting
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Jooptiane, arnd pelagic feading areas are oll extremely sensitive to oil pollutlon,
8t pre waterfowl feeding, nesting, molting, 2 stexing aress (Thorsieinson 1944;
Eteer et al. 1981).

Methods of Minimizing Impacts

General methods for reducing impacts from il polluticn include the following:

+ Whenever large Guanttties of petroledm products sre involved, sivict
operating and safety methods must be employed.  Alsrm systems snd
securily measures shonld be deveiloped for all facilities handling oil 1o
prevant spills ooused by carelessness, vendalism, or sabotage.

« Hazardmm operations with high ofl spill rizk fectors, sueh as ol well testing
and well completions, should be allowsd only dueing pertod when the ability
to contain B cieemip & =pill are maximizsed.

v During ol weil drilting, the operating standards redquired by the Miherails
Management Service should be followed., Depending an the sensitlvity of the
drill siie location and vulnerability of the area to an il sill incident, a
second drilling rig mtay be reguired on-site to drill & reliel well in the event
of an uncontrolled flow of ¢il due te a blowout or other accident, In less
sensitive situations, the availability of a back-up drilling rig within a
preseribed time [rame may be more mppropriate,

« QI preduction platforms should be specifically tested to oparate salely
undar conditions of high wind, axteeme wave heights, beavy ice, end
earthgiekes,

+ il storage fanillties should be altad a sufficlant distance away from any
apen water, if possible, end provided with impermeable containmant dikes
that could contain the contentx of the storage fecilitiss in the event of g
lesk. They should not be located in sensitive habitats, aress of high (ish and
wildlife coneeptrations, of In geophysically unstable areas,

» Effluents from cil treatment [acilities shouldd be treated to reduce
soneenirations of sromatie hydrocapbons  Effisents shoutld not sontgin
biologicelly significant amounts of heavy metals or carcinogenic compounds
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that could aceumulate in the sediments or the food chain. Effluents should
he discharped inte marlne water greas with sufficient water volume, tidal
eurrents, and water exchange to #llow [or rapid dilution.

+ Pipelines should be consolidaled te the maximum extent possible and located
away [(rom gecphysically active aress. They should be sited io minimize
stream erossings amd avoid biologicslly importanlt emd sensitive aress
Marine pipalines should be preminantly marked on neutical cherts.

« Tanker docks and fueling facillties should be designed with sutomatie sht
off systems snd back-up seiely systems.

« DMl tankers should De required 1o meei Coast Guard standards end (o have
"lcad on top” or scgregated ballest tanks. The dischatge of ballast or bilge
waters in sensitive marine watsrs should be prohibited.

+ Effective oil spill contminment and cleanup plens should be prepared and
conteinment and cleanup equipment should be stationed §a the reglon.
Treined personpel should be eveilable at all Limes to operate the sguipment.
Anchor points for gil exclusion booms should be identified st the mouths of
gll important fish streams, lagoons, and bays. Ghly epproved chemical
dispersants should be used {0 prolect spesies and habitats sensithve to the
physicel elffeels of ol pallulion,

1.1.5.2 Sitation

Eiltation (turbidity) & the addition of suspended solids (o freshwater &nd marine
aguatic syslema. Excessive turbidity abswve natirglly-o¢curring devels oF &t times
of the year when aquatic systems are generally clear can adversely sffect
owerall stream or mering enviconmenl productivity. Siltation elso has an adverse
elfeet an the visual appearance of agquatic systems used lor recreatlonal purposes
and can make weter weed lor human consumplicon unpaletable.

Both Lhe quantity end guality of Lght penstreting Lhe water surface 15 Blfected
by suepeanded sediment loads. In extremely turbid waters, the light at 8 depth
uf gne meter may be reduced to Jess than one parcent of the light incident at
the surfeee, When turbidity levels are wery high (over 25 Jacksoen Turbidity
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tinits), stream productivity beging io deciine repldly. Planis utilize specifie
wavelengths of light {or phatesynthesis. Zhort wavelengthe which are [illered
oui by suspended sediment are ezpecially important. Henmee, the filtering effect

of siltation can diminish the photosynthesizing abllities of plants, ultimately
reducing the peoadustivity of the antire aquatie eystern (Hall and MeKay 1983)

Turbid weter can résult L0 en ineréase in stréam temperature, The siepended
particles in turkid waier absorb more radiation from the sun than clear water,
inillakting changes in stream l(emperature that can affact the dissolved oxygen
content &nd subsequently the ability of the stream 1o support lish.

Sensitive Environments and Populations

Slitatlon of freshweter and merine &quatic systems is potentially most detri-
menlal in produetive habitats which support spawning, rearing, and feeding [ish
and shelilish, Effevts ol increased sediment loads on fish and shelllish inelude
intetference with respiration and reduced vigibility which ¢an interfere with
feading activities. [n addition, selmon may avoid turbid spawning arcas (Lewbel
1583). Even whare [ish resources are nat directly impacted by siltation, the
associated impacts of reduced photasimihesis, increased water temnpepatura, and
peduced dissolved oxygen can decreases the value of aquetie systems to fish

Freshwater streams which provide spawning end rearing habitat for snedromous
lish Bre $emsitfve ta the impacts of sitatlon. Estuariss, barrier island lagoeons,
ard of fshore waters adjacent Lo the shoreline are gererally the most productive
marine waters which could be impacted by the effects of siltation, These waters
support high levels of pholosynthetic netivity and feeding sotivity by juvenile
fish and waterbitd species.

Methods of Minimizing Impacts

Sume methods [o0 minimizing impects o aguatic systems [rom siltation are:
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v Select fRcility sites that minimize potential ercslon and introduction of
suspended sediments 1o agoatic systems.

« Avoid discharge of turbid waters to sensitlve aquatic habitats, pertieclarly
during periods when the background level of siltation is Jow.

s Awvoid discharge of turbid waters to aquatic systems during sensitlve 1ifm
histery activitiss of fish such e spawning, overwintering, and incubetion of
Bgps.

» Onshore discharge of turbid weters should utilize stable uplend aress [op
filtering and Infiliration in preference to dirert discharge to rivers, lakes,
wetlands, and estuarfes.

1.3.5.3 Sewage

The term "sewege" denotes human apd bowscshold wastes. [t is necessary [n any
human settiement 1o dispose of waste materigls. Discharging sewsage directly to
river, lakes, streams, of 1 ocean can resull in a number of problems, inelding
contamination of domestic watar supplies and food with disesse orgenisms. Fich
angd invertebrgtes oconsumed by meEn cAn be eontaminated with pathogens
{pacteria or viruses whish ceuse dizseases) cspeelnily i 1the waker to which the
sewage |9 discharged doss not ¢arry the waste away from the discharge point or
sufliciently diluta it, Poorly OJesigned seplic systems cen also cause deinking
water to be eontaminaied.

|
SGewage loading I olosad systems such as ponds and lakes can cause AR jrereage
in oxygen demand in the water. Dissolved oxygen at the Iower levels of the leke
iz depieted, killing planls and animals dependent upon oxygen. IF the water of
the lake is mived by winds or lemperature inversions, the anacrebric {oxygenless)
water becomes distribuled throughout the water-body Eilling all aguatic life
within it. Massive fiksh kills can result from this situation. Moxious blooms of
algas amd basteria ¢aEn glso ofcur when sewage is loaded into water bodies.
Some of (hese orgapisms may produce toxins barmful toe man end animals,
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Sansitive Enwirenments and Populakions

Fonds, lakes, wetlends, end ehclosed lagoons are more sensltive to pellution From
sewgge than are swift-Tlowing streams end the open ovean, Man s one of the
most sensilive organisms to this type of pollulion becawte of disease transmittial.
Fish sueh as salmon and teout, which are adapted to ¢lean, cold waters, are also
semsitive to a reduction in water guality.

Most water pollution from sewage ¢an b aAvoided by installing properly designed
septie syslems or sewage treatment facsilities. In Alaska, proper waler guality
osh often be meinteined with primary trestment ooly snd chieripation of
wasiewater; in some situationg, secondary tresiment may ba reguired.

Mathods of Minimizing Impacts

Some methods of gyokding of minimizing odyerse impacts from introduction of
sewnge Lo waterbodies are:

« Raw (untreated) sewage should not be discharged to any walerbody or onto
the land.

= Dischapge sawage where maximum dilution will be achieved.

= Septic systems should be propecly =zited and constructed so that domestic
water supplies area not coptaminated.

1.3.5.4 Sealood Processing Wastes

Seafocd processing wastes are introdeeed inte coastsl waters by beth onshore and
aoffshore sealo0d proosssing plants. 1o remote lecations such as the Aleutlans
Eact CREA, seaflood westes consisting of ground fish and shelllish, and processing
waler recelve no trgatment prior to discharge.

Seafood wastes have high otgsnic, nutrienht, suspendsd solid, and oil and grease
concentrations. They can cause low oxygen and high nutrient {especially
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nitrogen) consentrations in the recelving waters and a gresse slick on the water
surieee. Seafocd weste can atse acowmulate on bottom sediments if discherges
exeeed the capacily of the receiving weier to disperse the waste.

Tha extent of potential impasts esuted by seafond westes is primarily
determined by the emount of waste, the location of the diseharge outfall and the
physical, chemical and biologieal characteristies of the recelving waters and
sediments {Karna 1978. When cutfalls are submerged below lower law water and
gre situated in logatins with strong tidal oopeents where wasles zre quickly
dispersed, ihe impacts are minimized (NOaA 19300 If wastes acoumuisne
because of restrictsd bBottom olpculation, the depesils ean smother benthic
orgenisms and alter adjecent botiom communities. In extreme coses sedimentd
may become anoXic {(dapleted of oxygenk Impacts from seafoed waste disposal
are psually localized to amall arees (Feder amnd Burrell 1982).

A variety of orgenlsms including birds, pelapie fish sueh s Dwoily Yarden snd
herring, and crabs are sometimes attracted to the vicinity of seafood waste
outfells to feed on parifelss of Cish and shell(ish tissue {Fisheries Research
Institute 1971}

Sensitive Environments and Fopulations

Coastal hehitats that bave restricted water cipculstion such as lagoons and some

poorly Flushed estusries are mosl sensitive to the impacts of sealood waste
dispreal. Sezsile benthic organlsms such as glams ate most volnerabls to impact

from eecumulated deposits resulting from seafood waste disposel.

Methods of Minimizing Impects

The mosi effectlve methods for minimizleg impasts [rom sealond waste dispassl
ara:

— Eg-.



« Site dizcherge outialls below lower low water in aress with strong tidal
curents so that wastes are quickly dispersed end do not accumulate.

v Locate discharge areas away Trom imporetant benthie resourzes saeh as elam
beds.

« Avoid siting of multiple proowssing Hants on the same bay or estuary.

1.3.5.5 Heovy Metdls/Toxie Substances

Heavy tmetals and toxie swbstances introdused into or transported by squatie
systems can decrimencaily affect wotar Quality for blologiosl organisms and
render the waters unsuiteble fer other waes [(ie., drinking water). Heavy metals
and toxie subsiences can ooctr paturally i agquetie systems or they may be
introduced a3 8 result of development aetivities.

OF the 59 heavy metals present in the #arth's croust, 17 ere considered toxie to
biclogical communities. In Alasks, silver, cadmium, lead, nickel, copper, zine,
selenuim, mercury, assenic, and chrombium have been shown 1o be hivaccumu-
lative {may concentrale in biological tissvesd with subsequent impacts to the
living organtsm (Metskar 1982). Heavy metals that can be introaduced to aguatie
environments a3 & result of surface disturbing activities such &3 mining or from
pre procezsing inclwde iron, cedmium, tin, sntimony, aluminum, mAnNganese,
mercury, arsenie, amd selenium. The toxicity of these metals is determined by
the form in which ihey sre reieased.  Sodium, calciom, and magnesium sre
generally discharged as salts, buffering their toxle effacts; however, sulfales
redessed alang with buffered matals have been reported to increase the laxlelbty
of seversl of the more commor heavy metals. The toxicity of copper, lead, zing,
wnd niekel may even he inereazed by sea water condibions {Metsker 1982)

Hesvy metalz incorporated into sediments are nol readily removed from aquatic
systems. Benthie organisms that ingest sediments may coneentrate hesvy metals
in their tissues. Bottom-{eeding fish generelly contaln higher concentretions of
heary metals then pelegle fesders, althouph pelagic bicta can be afTaoted if



toxke materials are trensferred from the sediments to the water column [ Metskay
1982). Acid water comditions and high concettrations of trace metals ipn excess
of 300 ppm &re known te inhibit dacomposition of organie matter, subseguently
affecting nulrient eycling.

The surface [ilin of water bidies can concentrate both heayy metals snd organic
pollutants et & level greatsr then the lower water ¢olumn. Metsker (19823
reported that recent studies have shown thal soluble lead, venadium, cadmium,
copper, Zine, amd nickel cen acoumualate in sufficient gquentities to inhibit the
produstinn of agquatie organisms. Heavy metals soncentraied within the water
surface film can detrlmentelly impaet surfsce-inhabiting srganisms sueh 2= fish

aggs And erustacenn larvae.

Drilling muds &rd cuttings sssoclated with 4jl end gaz exploration and
develapment i freshwater and marioe eovitofimetits are aften gdisebarged to
aguetic syatems at the completion of use. Dtilling muds are comprizsed of clay,
water (or aill, ami chemicals. These flufds end their chemijca! components may
at times be acutely toxie to lish apd marine invertebretes (Stacr et at. 1981%L
The most commenly wsed components of water-based muds ére barite, cawstic
soda, benionite clays, and lipwooulfonates, Ferrochrome lignosulfonsle, & heavy
metal compound, may be [resd by chemica! rescliohs when relegsed into 1he
marine envicenment {Stecrr et al. 1281}  S5ome drilling mueds contzin additives
(crustic soda, preservatives, viscosiliers, emulsifiers, completion ehemicals, snd
thinners] which mey be acutely toxie to fish and aguatic invertebrates, Even
though the chemical components of dpilling muds may ngi be present in toxie
gonceniratiohs in equatie waters, heavy meiais present oould secumulate o
toxic jevels in animal tissues

The presence of heavy metals o squalic systems can adversely afleel Tsh by
interfering with the functioning of the gills and/or the formation of insgluble
eampounds with the muous present (b fishes' skin, mouth, snd gllls. The resulting
disruption of respiratory and circulatory processes, wasle removal, Bnd selt
talance can leed to death (Metsker 1982). He=avy melgls ¢an olso Accumulsia in



Fish tissies causing internal body [unction disorders. The recognized effocts of
hegvy metals on [ish inelude distuption of migration, skin amd aye disorders,
reproduciion  failure, neurclogieal disorders, changes in behavior, siress re-
sponses, lowered disease tolerghee, interfecencse with physiological processes, and
death.

Heavy metal sonlamination ean potentially afiect Living orgenisms or acosystams
by 1} ehanging the species compositian In the area where the efflysnt is
disehargad, 2) disrupting tha biological systams of Individual grganisms, and 3}
aceumulating to toxe tevels in hgher tophic Llevels of the food chain (3tarr 2t
al. 19B1).

Sensitive Environments and Populations

Benthie (bottom-living) aquatic organisms that ingest sediments during feeding
may concentrate toxio levels of heavy metals, Chironombds are among the most
sensitive species {Metsker 1932}  Bottom-feeding {fish are genmerally maost
yultereble 1o the pocumulation of Wwxie levele of heavy metals due to thelr
leeding habitats. Biological organisms higher in the {¢od chein (seabirds,
waterfowl, and seals) can be affected by the toxicity of hesvy metals if theip
principal food soursss heve Doen aontarmingted,

Aquatic habitats with rastrieted elreulation Such as bays, estuaries, |agroons,
lakes, and pands are probably most sensitive te the introduction of heavy metals
due to the limited fushing actjon, presence of sediments, and heavy use by fish,
birds, and marine mammals for feeding.

Methaody of Minfmizing Jimpaats

Preventative methods for minimizing impacts from heavy melals and loxie
subatanees in aguatic systems are:

i



« Avoid discharge o aquatie environments of &#ffluents, surface dreinage, or
processing walers contajning heavy metals and toxie substances,

« Wherever possible, dtillmg muds should be retmined and wsed for drilling
other wells,

+ Orilting muds wlth heavy metals or toxle sdditives should not be diseharged
tor the aquatie amvironment.

1,3.6 AIR POLLUTION

Alr pollution can occur from & varkety of development activitiez involving
sambuclion of fosedt fuels (oil, gas, cosl), power generation, mining and supface-
disturbing activities, and processing ond extraction operations. Sourres of air
pollution include heavy equipment, glectrie power generation from fossil fuels,
vehicles, storage and proeessing of cil and ges, maring tankers, liquified nafueal
gaz {LHQ} plants, petrochemical plants, refineties. mineral extraction and
smelting, Maring, heaty aikoralt taffie, and dust resulting from censtruction or
wind-induced erosion. Airherne emissions of pollufants that can  affecl
vegetetion and health of humens Inclode $ulfwr dioxide, carbon monoxide, oxides
of nltregen, hydrocarbons, heavy metals, particulates, and secondary products
such as acld rainfall (Malhotrsa and Blawel 1980). Vaporized hydrocarbons, such
g3 LWG, may be emilled inta the atmosphere at transfer points (l.e., marine
terminals, LG planis, fuel storage tamks, leaks [rom pipelines, valves, and
seals).

The type and amount of emissions producad is dependent on the funetion of the
[acility or emission source, thwe type of fuel combusiion, the manufacturing or

extrastion process, the type of pollutlon conlral equipment i use, the ambient
air eghdibions of the site, and the local meteoroiogical copditiens. The exhawst
Irom fuel-fired facilities and machinery used in eonstruetion, minlng, and power
gererallon mctivities oan release nitrogen oxide from diesel-powered eguipment
end carbon monoxide from gasecllne powersd equipment. Sulfur diexide may be
relessed from the combustion of hlgh sulfur fuels (merine tankers, power



generation Cacilities), the processing and refining of netural gas and petroleum
peodicts, and the intermittent releaze of sullur dioxide Mrom emergency flaring,
aquipment malfunetions, and cil and gas blow-outs that ignite (Malhotre and
Blauel 1980), Construclich or production activities which expose the soil surface
ar subject it to heavy traffie can generate excassive duslt. Reck-crushing
operations for production of seleet gravel meterials are also & source of fugitive

dust pollution.

Senzitive Environments and Fopulations

Alr-borne pollvtants can effect the heatth of humans snd the vigor and
composition of vegetation communities. For humans, some pollutents inlepfare
with nervous system functions, ceuwse eye and respiratory irritation, may cayee
lung caneer, or ate suspected of being earcincgenic (Starr et al 1981), The
gansitivity of plants te pollutants iz dependent upon 1} their genetic make-up;
2} their age, health, vigor, and state of metabolic conditions (growing semson of
dormant); apd 3} the type and rate of pollutant uptake and ascumulation. High
concentrations of poliutanis often produce immediate and acute (mpeaots with
resdily recognizable symptoms, while low concentrations may produce subtle
affacts thet ara not easily ideptifipble.  Sinee tome spoegies of plants may be
more vulnergble o pertain pollutants or combinalions of pollutants, they may be
aliminated [rom the vegetetion community in the ares of pollution impaet.

Atmospheric conditdons can alse interact with the prasance of certain pollutanis
te praduce Beidie rainfall which can detrimentally impawt plant &nd animel
communities. Dust generated by heavy traffic on unpavad roads or aylensjve
surlgee-disturbing setjvities can affect (be vigor of vegetation in the downwind
plume by reducing the sfficiency of photosytithetic activities during the growing
season and inducing an earlier smowmalt in the dust Zone along the rosdway.
This premature mejt-off is caused by large amounts of dust which settle on the
snow ahd absorb thermal energy from the sun.  The premature melting of
snoweover may attract migratory waterfowl, birds, and prazing mammals sueh as
ecaribou to the exposed arems; this attraction to snow-free wreas aleng the



roadway dust plume has occurred along the Dalton Highway t¢ Prudhoe Bay sipes
construction of the Trans-Alasks Dil Pipsline (Hanson, personal communication:
MeCaffery et al. 1982}  The stiraction could subject wildlife to inereased
predation, premature hesiing, and alterad migratocy patlapns,

Meathods of Minimizing Impects

Some methods of minimizing or aveiding adversa Impasts from eir pollution &re:

« Equip vehicles gnd construction machinery with approprigte emission contra)
devices,

» Toke appropriale messures to raduce fugltive dusi from  consiruction
operations, roadway tralfie, snd grevel cosshing operations.

+ Egquip pewer generation and stetionary processing acilities with appropriate
polution control devices,

« Give adequate consideration to ambient air quality amd meteorslogieal
conditions  to insure dispersion of pollutants when selecting sites for
facilitie=s which may penerate pollutants.

1.3.% HUMAN/ANIMAL INTERACTIONS

In much of Alaska, development ooours in remole apeas whete animal popul:iions
hava been relatively undisturbed by man. Human presence in these areas ezn
resull §in aptmalwoman eonfliets.  Harressment of animals s one form of
conflict, Airplane pilotz mey delberately haze animals, cavsing them io fub to
escape. In gddition to the physiclegieal stress this causes to wildlife, injuries
may e caused in eough terrain or (0 young animaels. AlkHlerrain vehicles and
"three-wheelers" may also be wsed (o harrass animals.

Anlmels often are sttracted to easily available food sourses nesr humsan

settlements and construction comps (Milke 1977).  Beers and foxes quickly
become acelimaled Lo foods from gorbege dutnps, especially if putrescibles gre
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not incinerated. Construetion workers may exacerbate the problem by feeding
animals (Milke 1977, Hanley et al. 1368, Follmann and Hechtel 1383). During
consteustion of the Trans-Alaska ofl pipaline, bears, wolvas, and [oxes bacame
aceusiomad 1o &and dependent on garbege and hendouls of [ood by workers.
These animats ot their fear of man and scovsted parsons in vehicles, wandered
in andd out of camps sedking food, and walted along roadeldas for handouls,
Vahicles and camp buildings sustained axpensive damage and incidents beiween

wildlile and humang were sommon.

Concentrating anipals into groups, especieily sround potentiel food sowrces like
garbage dumps, lacilltates the sprepd of disesce, Some diseases puch af rabies
can bs trersmitted to man. The presence of artificial logd sources also
interferes with the normal activities of animals. Pears may linger nesr camps -
later than mormal in the fall belore denning, or beceme totally dependent an
unnetural Bacds,

Sensitive Environments and Populations

Wikllife econeentration ereas which proyide danning, oalving, nesting, spawnlng,
and overwintering habitats are aress with high potentiat for animel/human
interacetion.  Caribou arndd moose calving Aress &re particularly sensitive to
harcaement. High use areas for brown beara such a9 seasonal coneentration ereas
slong the eoast ot [ish =traams ars pacticularly vulpspable 1o the ereat|on of
attrective huisance situations.

Metheds of Minimizing Inpacts

Some general ways of asveiding or minimizing &dverse impacts from hue

manfanimal jeteraciions are:

» Camps end pther feciijties should ba sited ewey from arees of Known animal
conentration.



« All eamp dumps amd other facilities should be feneed to preelude animals
from entering.

a Buildings should be skirted to keep animals away.

« All putreseible wastes should be ineinerated in &n approved waste dlsposal
gile.

+ Food should be placed in secured eontainers and should not be an "attractive
nuisanca."

= Workers should be thoroughiy briefed on animal behevier snd should be Kept
From hatrassing animals o from Teeding them.

+ Abnormal bshavior eameng soimals should be reported to the Alaska
Department of Fish and Game.

1.3.8 CULTURAL IMPACTS

lnerensed development in remote aress usually means inereesed populations,
either temporarily of permanently. Communities may be changad by the influs
of paople from outside the ares. FPeople with different values pnd baliefs may
move into the sreg. All of these things oan heve an unsetiling eflleet upon a
gommunity snd conflicts can arise between different groups, IM the development
infuzes the community with pecple and money for only a limited amount of time,
readjustment to lormer lifestyles and population levels may be difficult when
tranzients lesve.

Sensitive Environments and Fopulations

Small villeges in remote greas with essentially homegeneous populations may be
more sensitive to eccnomie and ethnfe changes. In eress wharé g subsistence
lifestyle predominatas, the change 1o 8 cesh economy may be difficult, as woulld
be the change back alfter there no longsar is o source of eash.
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Methods of Minimizing Impacts

Some ways of minimizing adverse culbural impacts which may oecur as & resolt
of incressed development include the following:

s Time development activities 50 that .impaf:ts resuliing from large inlluxes of
people are coordinated with loeal community odesires.

s Coordinate the location of camps and support feellities with local
community objectives; the use of enciaves away from exizting communities
may be desirable.

« Worle with sommunities wall in gdvanca of development to heip proparse
them f[gr resuliz of increased population.

1.3.9 IMPACTE ON COMMUNITY INFRASTRUCTURE

Lapge davelopment projacts often result in 8 large influx of people to aress
which do not have the infrastreciure to accommodate the demamds of the
increased populalion. Trensportation by toad, air, amwd sea may be meeded.
Communitcation systems may be regquired as well a5 more health aervices and, il
workers are gecompanied by families, more education Emd housing feeilities.

Communities may be hardpressed o respond to thege Jemands,

In some oemses, the population of the community mey b anereased only
temporarily and may then drop back ta nesr pre-develapment levels during
vperation of the development or after development is terminated. 1 the
community infrastructurée has been expanded to meet the increased dematds, the
commuhily eould be left with unneaded and sxpensive facllities. In othar cases,
the fact that infrastructure now exists in the community may attract people who
will remain &fter the development eceaszes, Oiher ibdusiries may bocome
intgrested in the commumity if goods and secvices are avatlable,
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Ssncitive Envirgnments and Fopulations

Bmall, remote settlements suddendy feced with large numbers of persons moving
inta the ares are The mosl  sensitive (o impacts oo infrastrocture. 1f
development of an ares iz 8 possibiity, the industey should work with the

comitnunity 1o dewelop sppropriate inlrastmieture before the need becomes
oritical.

Mathods of Minimizing Impasts

Sume methods of minimizing impacts te community Infrastiructure sre:

» Time developmant actlvities so that impaets resulting Mrom large influes of
peaple ere coordineted with iooal community desires,

« Coordinale the Ioeation of eemps and supporl [hetlities with logaol
community chjectives: the use of enclaves awey [rom existing eommunitiss
may he desirabla,

« Work with communities well in adwance of development to help prepars
them for results of increased population.

2 Design eemps and other facilities se that they =&én bDe removed after
completion of wse or converted to othet functions.

1.3.10 VISUAL AND AESTHETIC [MPACTS

Many development activities can heve wmpaets Oon visuali/Eesthetic resources.
Wihd generators, offshore deillling platforms, i1 wells, and other industrial
developments are often considersd to have impacts on svenic vistas (Massauer
1983). Roads, gravel pits, seismic lines, survey lines, transmission lines, open pit
mim:i, and placer mining disposal piles ere aleo oflten thought to have negative
visual qualities. Most developments can aveid aesthetic problems through
Bdequate preplanring.
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Henzitive Environments and Papulations

Visual impacis are considered more serious in aress nesr existing communilies or
recreation areas. Coasial promontories, mountain ridges, high moumtsin peaks,
and scenie vistet are most sensilive to visual and aesthetic impacts.

Matheds of Minimizitg Impacts

Some ways of avoiding sdverse visual/sesthetic impoets are:

» Site gravel pits and mines away frem ecommunities and other vantage polnts.

v» Boads to gravel pits, pump stations, and other dewvelopments should be built
with & "dog Ieg" elignment te minimize the visual impact of the
davelopment from interseeting roads.

« Developments should be removed snd disturbed sites revepetated alfier
completion of wse. When Eacilities Bre no longer needed, sites shoudd be
restored by removing buildings, blocking roaeds, and regrading and re-

vagratating sites.

L3111 DISTURBANCE OF HISTORICAL AND ARCHEDLOGIC AL SITES

Historte and archeclogicel sites cen be disturbed or destroyed by construction
and excavation potivities, Onee a gite i disturbed jtg value i often lost. This
is especially true of archeclopioal sites. Thetraefore, it s extremely importsat
that these sites be located, and if deamed desireble, professionally evalusted
prior to site disturbance. In Ssome coses historie structuces can be moved to
avoid damage from construction Betlvities,

Sensitive Epvinments amnd Fopulations

There are both state and federal laws thal protect reeognized higtofie snd
archeglogical sites.  Sites that are not known or listed on official registers and



gre discovered during other land use activities such as construction or minlng are
most sensitive to disturbancs.  Suech sites can be dizturbed, and inadvertently
destroved before their importance is recopnmized end evaluated.

Methods of Minimizing Impacts

Physiesl disturpences to histopie and areheclogical sites can be minimized
through thorough pre—project swveys, Tamiliarity with loeetlons of identified
sites, and svoidanca of Impartant sites. [T historieal or areheclogical sites are
diseovered during development activities, potentially damaging action shouold
cease uptil the site can be evaluated andfor protected.

1.3.12 DISRLPTION OF COMMERCIAL FISHING ACTIVITIES

A variety of developments can disrupt commerelal fishing operations. The
speailie activitiss which cen impact [ish populations and habitat have been
addressed in appropriate impact discussions of this anelysls,  This Section
highlights developments whieh have the grestest potential for confliot with
existing ¢commereial Tishing eetivitles, The principal developments of eoncern
are oil amd gas explorstlon &nd ptoduction, mining, srd development of hew
exmmercial fisheries,

1.3.15 .1 Fre-emption of Pishing Grounds

Fishing grounds can be adversely alfacted by siting offshore drilling rigs and
platforms, offshore loading facilities, amd/cr pipelines on them ms well as by
increased gQuantities of debris on 1he ceafloor.  Fishing is usually prohbibited
within & certain distance of each focility {ealled a sofely zohe), elthough rules
may be difisrant for different gear typas. Por exampls, trawling mey be
prohibited ever & #Fubmarine pipeline byt gilinetting ellowed  Debris [rom
offshore construetion adlivities and lacilities can effectively preciude fishing in
an area because lishermen will not want to risk damaging their gear on snegs
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{Wybrew, unpublished). An ofl spll ean also tempocarily make & [ishing area
unusable as Tishermen are wnlikely to enter the oiled area Cfoe fear of fouling
their gear or contaminating their cateh. Seismic surveys may meke fishing very
difficult within & partieutar location, but the pre-emption i5 temporary. The
extent of long tetm losses of fishing grownds depends on the loeation, numbes,
und size of ofishore structures and safety zopes. The timdpg of temporary
[shing ground pre-emptions is central to determining their impact; ie., f an
impoctent lishing ground ks pre-empted during the peak of & shart fizhing season,
the econemie impacts would be most severe (Thorstelnson 1984).

Sersitive Environments and Populstions

Fisheries most sensitive o a pre-emption of the grounds are those whers prime
harvast aress &re limited and seesons are short such g3 herring, salmen, helibut,
and erab fisheries. Trawl fieheries which utilize lerge but diserete seetions of
the ooeasn boattom sre especitlly sensltive to loss of apcess to the séabed.

Methaxds of Minimizing Impacts

Mathods for minimizing the impacls of OCS oil [geilities and activities on lishing
grounds inelude: .

« Encourage eerly and substanlive communication Getwean commerciel fishing
rapresentatives and other marine rasonrce Hsses,

v Site structures away from impertant fishing grounds.

« Time seismic activitias to cocur during pericds other than fishing seasons.

+ Prohibit the disposal of debefs on the seabsd.

1.3.12.2 Gear Lows ot Damagrs

Ol and gag ectivities have the potentisl to damage or cawse the kst of [ishing
gear. Traw! gear could be [ouled on sealloor wellhead complations, plpelines,
exposed wellheads, deill rig or production platform meoring chalns, or large



pieces ol debris left on the seaflogr. Gear shags in debris have been the most
eommon cause of gear damage in the North Ses (Wybrow unpublished), Seismie
vessels and GOS8 ol and gas supporl vessels could overrun commereia? fishing =at
gear and sever the marker bouy, meking gesr recovery Impossible. This risk is
espectally great Bt night or durlng periods of low wvisibllity. 4l from a spill
couid ocoat gear, Meoessitating an expansive cleaning operstion or requiring
replacement of the gear. One type of fishery can also damage the gear of
ancther fishary. For example trawl gear can sever buoy lines thet mark crab pot
and lorgline locations, meking it impossible to recover the gear.

Sensitive Enviconments and Fopnlations

Trawl fisteries (groundfish) are most sensitive to gear damage snd loss from
snegs.  Fisherles thel use stationary gear such as longlines (hellbuwt, oo,
sablefish} and pots (crab) would bhe most susoeptiele to gear Iss from vessel
traffic and seismic testing.

Methods of Minimizing Impacts

Methods [for impact minimization jneiude the Following:

+ Have pll potential cbstructions te fishing communleated to fishermen in &
timely menner.

« Minimize the smount of debris on the sealloar.

- Commumnicste selamie survey plans to fighermen.

« M an il spill coeurs, keep fisharmen informed on the lecetion of ol slicks
pear [ishing grounds.

« Temporally and/or geographically sepurate fisheries with conllicting gear
ty¥pes.
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1.3,123 Tainting

Fish &nd shellfish cen be tainted by coming inte ocentect with crude oil and
relined of! products. Food that {5 tainted may bave concentrationn of petroleum
far balow loxic levels, but has "ol ™ Mlavors or aromas, and corsequently s
unsaleable. There &are a wide variety of wvolatile componenis present in
petroleum that can cause teinting. Generally pecple are most sensitive to phenal
amd zulfur compounds; thus minor components of a patroleum substance mey be
a major eonirlbytor to jis tendency te talnt food. Talnting can occur gither
through the ingestion eof petroleum by the fish or by direet sheorption of
petroleum from the water or cil-coated [ishing geer through the glils or gkin,
Onee organisms ara lginted, the off odor Is not readily lost (Connell and Miller
ifF1). In sddition to motuel tainting of prodoct, sn il spill may result in the
problem of "pereeived tainting”, Le., the [ish product is parfeotly satisinctory,
but buyers and ¢confumers think (t may be Tainted and avoid purchese aof the
produet {Thotsteinson 19541

Sensitive Environments and Populations

Sinee pelagie fish such as salmon snd herring are most likely to come inte
cohtact with spllled oil, these figherles are highly zansltive to tainting. In
Bddition, "at Ses" processors GF crabbing vessels with live 1anks that reguire
circulating seawater intake snd circulation could teke in oil-contaminated watlers
and hence sre sensitive to tainting.

Mathods of Minimizing Impacts

Tha enly ways ta svoid tainting are for [ishermen to evold wsing lovded pear and
to avoid taking [ish that ges in of bAve passed theough otled areas.
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1.4 ADDITIONAL INFORMATION ON IMPACTS

The impret daseriptions and methods of minimizing impeet imcloded in Section
1.3 are brdel summaries that highlight only the mast importani informetion
Section 1.4 provides the interested reader with & guide to documents with more
extenzsive information on partictlacr developments and their environmental

impacts.

Additionsl information an zetivities and impaets associated with DOCE oil &nd gas
exploration and development, along with suggested methods (or reducing impaets
pan be found In &n exeellent report by the Alaskse Department of Fish and Game,
"Reacommendations far Minimizing the Impaets for Hydrocarbon Development on
the Fish, Wildlile, and Aquatie Plant Resoursss of the Horthem Bering Sea and
Norlon Sound” (Starr et ab. 1981). While the report contains information specific
to the HWorton Sound Region, (k= lindings are generally applicable Lo similer
activities in the Alsutisns Enst CHSA. Detailed information on potential
conflicts between the {hing and petroleym dndustries in the Aleglains East
CREA can be found In "St. George Hasin and North Aleutian Shelf Commercial
Fishing Tndustry Analysis” (Ear) L. Combe, Ine, 1981).  Fishing - petroleum
industry conilicts in the Bering Sea are discussed in Minerals Management
Service report entitled "Baring Sea Commeéraial Pishing Industry Impazt Analysis"
(Cantaur &t al. 1934), Procedures for minimizing eonflicts batwean these two
industries during ffshore geophysical sueveys have been developsd by Represens
tatives of the Flshing and Petroleum |ndustries in "A Menual Tor Geophyvsical
Qperations in Fishing Aress of Alaske" {1933).

Guldelines for minimizing the impacts of removing gravel from Aretic and
SBubarctie floodplainsg have been devekiped for the 11.5. Fish and Wildlife Serviee
in "Gravel Remowsl Guidelines Manua!l fov Arelie and Sobarctic Floodplains”
(Woodwerd Clyde Consuliants 1230) gnd are generally applicable to the Aleutians
East CESA. Other approprlale relerences inelude "Fisheries Hendbook of
Engineering Eequirements end Eecological Criteria” by Mido C. Beil (1873)
"Waturgel Eescurce Protection and Petroleum Development in Alaska™ [USTFWS




1381); "A Handbook for Management of Ol and Gas Activities on Lands in
Aleska® (Hanley e1 al. 19B3); and "Bering Sea Biology" by Lewbel {1583L

Information on site speeific resourse moncerns and ib-depth treatment of
potantiel impeets ean dlse be found in government agency and industry reports
and Enwircnmental Impact Statements (E15) including: tha 51. George Basin
Environmental Impact Statlement lor Proposed Oil and Gas Lease Salz 70 (Aleska
Quter Continental Shell Office 1981); Outer Continental Bhell Exploration Plans,
Environmental Reports, and $il Spill Contingenty Plans; the proposed Bristel Bay
Cooperative Management Plan and Revised Draft Environmental Impact State-
ment (1984); and the Proceedings of & Synthests Meeting - The Morth Aleutian
Shell Environment and Possible Consequences of Planned Cffshore £i1 &nd Cas
Development (Thorsteinson 1854).



SECTION 2.0: POTEWTIAL DEVELOPMENTS IN THE

ALEUTIANE EAET CREA.
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z.1 POTENTIAL DEVELOFMENTS AND SENSITIVE RESOURCES

The general locations of the potential developments in the Aleutians East CRS54
described in the following sections are illustreted in Figuie 1. Infermation about
each development & summerized and, whare sufficient detail is available
potentially sensitive resourees are mapped and brielly discussed. 1t should be
emphasized thal most polential developments are resource reiated; however, the
extent ol the resourees are not yet known gnd the economie Feasibility of thelr
devalopment hes not vel been determined. Conssquenthy, most of the
developments discussed are are semewhal specilative and based on best avaiiable
information &5 obimined from interviews and tha proposed Bristol Bey Coopera-
tive Management Plan. Deteiled impact analyses canndt be prepared until the
specilic timing and details of & projeet are Khown.

211 QUTER CONTINENTAL SHELF OIL AND GAS

Quter continental shelf {OCS) oil and gas development in both the Bering Sea and
Culf of Alaska over the next two decades has the potential to sipnificantly
impact the people and resources of the Aleutians East CREA. A federal lease
sale (Mo, 700 took place in the S5t. George Basin area in 1982 and additional seles
.are currentiy scheduled for the 5t. George Basln, North Aleutiah Basin, Havarin
Basin, and Shumagin areas. The general location and schedule for thesze sales is
illustrated on Figure 2. 1t is highly anlikely that netural gas discoveries in the
Bering Ses con be econamicelly developsd in the near future.

Devalopment scengrios oand 4 summery of corcent informetion about each
propoeed sele is presented below. Tt must be emphasized that this infermation
is tentative, Lease schedules and trect offerings of ten change, gnd Al estimates
of potantial il pasaryss ape specylative, Pre-sels developmeant Seenarios are
hypothetical snd are best used &s illustrations of the types of aotivities that may
pceour rather thar as input Tor specifie planniig aotivities. The actual timing,
magnitude, and duration of oil and gas exploration and development activities
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depend on many factors including the availability of capitsel, labor and
equipment, the policies of state and local gevernments, and the amaunt, loeation,
and eommercigl viability of the petrolsum resouros.

While all O0C5 lease zale areas sre oulside the boundaries of the Aleutians East
CLRSA, onshore and ofishore astivities associeted with OCS oil exploration and
production which may directly impact the region include the Following:

« Cold Bay has baen jdentiflad as the probable alr support center for
exploration and development ectivities that oceur in the St. George and
Horth Aleutian Basin lesse araas,

» Production and shiprent of oil fram aoy offzhore field in either the Bering
Sea or Chukchi Sea will result in inereased tanker trallic through Unimak
Pa3s.

« Several development scenerios generated by the Minerals Management
Service (MMS) for oil development in the Bering Ses coll for the wse of ice-
reinforeed shuttle tankers to bring oil from the production area through
Unimek Fass to & merine terminal [or aupertankers (Yery Lerge Crude
Carriers, YLCOC) located in & remote zite an the south side of the Alssko
Peninzula {(Balhoe Bay iz the site most {reguently rentloned).

+ Cil spillz originating offshore within the Bering Ber sale mrens may come
onshore in the Aleutians Emsst CRS5A endfor impact réesources that ara of
ecanomie [mportance to Aleutisns Esst CREA resitdentis.

St. Georpe Basln

Sale 74, the first OCS oll and ges lease sale In the St. Ceorge Basin ard the
southern Barlng Seq, was held in April 1983, The of) industry submitted high bids
of 3472.3 million for 96 tracts totaling about 352,015 acres. Twe additichal sales
are seheduled for the 5t. George Bagin: Sale B9 in September 1985, and Sele 101
in December 1986,

The marginal probability of diseovering commerelal quentities of il in the 51.
George Basin is 0.23, ahd hydrocerhon rescurce estimates for the Basin are 1,12
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billlen barrels (Bhisl of oil. Explorstory activity wil Follow each sale and last
from live to len years. Explorstion plans have besn [iled to undertake a variety
of aelivities during the sumimer of 1284, Cold Bay hes been identified as the
mast likely air support servlee center for all sotivity in the 5t, Ceorge Basin,
¥ a commerslally viable oil find is made in the S5t George Basin, potentisl
transportation syetema that would affect the Aleutians Esslt TRS2SA include &
plpeling directly 1o the south slde of the Alaska Peninsula, or either offshore o
onshore loading (at St. Paul or &t Gaorgel with transport of oil by tanker
through Unlmeak Paess. One alternative being consldeted in the Sale 89
Environmental [mpact Statement (the szcand 5t George Baesin sale) is the
detetion of all trects within & 30 mile radius of Unimak Pass.

Morth Aleutien Basio

The first sale in the Notth Aleutian Emsin is seheduled for November 1985.
There has Heen econsiderable eontroversy surmoupding this sale, and delays are
keirg souph! by the Stete of Alaska 53 well as other coneerned grﬂups The sale
area originally cevered spproxiriately 32.5 milllon aeres and contained 5,947
bioets that gre [oested fram 8 to 250 miles offshore. The conditional
undiscovared recoverabls estimate for ofl is 450 Mbls with a .21 merginal
‘protability of suepess, The apperent size of this potential field is small
wompared to olher feontier sréeps (Lewbel 1933). If the zale is conducted As
seheduled, exploratory activity is pestulated to oceur from 1986 throwgh 1995,
with gevelopment from 1992 to 1995, Productian would begin in 1994 and peek
in 1998, Applications to conduct pre-lesse selsmic tests in Wocth Peningula
praters Rave been filed and sothvity in this Ares can be expacted to increass. Q0
s propased to be transparied from the field by e pipeline aseross the Alaska
Farinsula (through the Port Moller-Balboer Bay transportation corridor) to a
trans-shipment marins terminal located on Balooe Bay. The Secretary of the
Interior has recenlly deletsd inner Bristol Bay from the lease sele offering. In
addiiion, one alternative being considered in the Sale 92 FIS is the deletion of
629 blocks off the Alacka Peninsula to protect the biclogical rescurces of the
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HWavarin Basin

Sale 83 occurred in April 1984 and 3Sale 107 is planned for 1986. While the
Navarin Bagsin ares is far offshore frem the Aleytians East CRSA, Cold Bay may
& used for air support services for exploration and development metivities. In
addition, transportation of oil from these lields would likely be by shuttle
tarkers through Unlmak Pase to & VLCC terminal located aleng the South
Peninsula.

Shumagin

The First saile scheduled for the Shurnagin Flannirge Area (s in June 1987. Ares
planning studies are just bepinning and ne specifie information on potential oil
and gas reserves or developmeant seenarlos is cucrently availsbbe

odl Spills

The Bureou of Land Management, Minerals Management Service (MMS) develops
oil spill trajectory simulation models for each OCS oil and gas lesse offering.
Thelr models reprasent pathways and landfalls of Rypotheticsl surface oilslicks.
The models do hot consider the movement of oll inh watar bolow the sutface, the
incorporation of oil into sediments, cleanup, dispersion, «f weathering processes
which would help determine the quantity end guality &f oil that may potentisdly
come ashore from a spill. The models consider where the bypotheticsl splll
would be after three days (to represent diminished toxicity of the spilll, 10 days
(to atlow Tor the deployment of cleanup aquipment} and 30 days {to represani the
end of the perlod where Lracking 15 Measitde). These models focus on crude oil
spills occurring in & lease zrea. They do ot consider potential spills of cefined
petroleum produets (ususlly more toxic than crude oil} that mey occur as such
products are trancsported to offshore development sites,

Oil spill tragjectory simulations undettaken [or the North Aleutian Basin, 5L

Lisarge Brsin, and MNavariz Basin Environmental Impact Sietements all show the
possibility of oil coming ashore in the Aleotians East CR5A. Spills coourring in
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the North Aleutian Basin during the summér and [al) (June through November)
will likely be transporied {n an easterly direction towerd Bristel Bay end sould
come ashore on the Alaska FPeninsula within 30 days. Spills cceurring during
winter eonditions will likely be transported toward the northwest inte the Bering
Fea and zte lesz likely t¢ come ashore fn the Aledtians E4si CRSA [Thorsteinson
1584). Spilks occurcing in the southern St. George Basin will Follow similar tracks
(USDT 1951). Spills associated with oil developmant [n the Mavarin Basin
(primarily from tanker mecidents} have s grerter than 10 percent probability of
coming &shore on Unimak Islznd (DSTH 1983).

Other ol discherges potentially resulting from QCS il developmenrt and
impaeting the Alsutians Esst CRSA include gpills from tanker trallic through
Unimak Pess and chronie discharges ftom 8 marine terminal lecated on the south
side of the Alaske Peninsuls.

There ar¢ many uncertainties regarding the location and impacts of potential il
gpills that could entar Alsutizns East CRSA waters; conseguently predieling
impacts is extremely difficolt end speculative, A detailed analysis of potentlal
impaets from two hypotheticel, fairly small oil spitts originating in the North
Alegtien Basin ares was umdertaken by the Quter Continental Shell Environ-
mental Assassment Program at & synthesks meeting in Mareh of 1982; the reader
15 referred to that document for additional informmtlon,

Important resouroes along the North Pepmsula &nd in Unimak Pass (the sreas
most likely affected by OCS releted cil spille) ere jllustrated in Figure 3. Any
partieular Q5 oil 4pll would nol necessarily impact this eniire area. The
determination of which rescirees may be aiffeeted would be dependent on A
number of faclors Ineluding the logation, timing, esnd size of the spill, the
prevailing weathar eorditions; apd the efficiency of clezn-up operations,

Importznl biclogical populetions presant along the Nerth Peninspla and Urnimeak
Pasc are shawn iny Flgure 3. The legoons and bays along the North Peninsule with
their large and biclegically significant eel gress heds, bird populstions, marine
mamimel haul-carts, and flshery nursery aress are especially important &nd
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sensitive habltat. They comprise & major pottion of the total estuerine habitat
of the Bering Sea.

Flsheries rescurces most sénzitive to impaets from oil spills that entar walers
north of the Aleutiens East CRSA include red king crab, salmon, and hercing.
During the summer, rad King ¢reb laMvps for an ehtite Bristol Bay rear-class are
found in the coastal waterd off the North Peninsula. Herring, capelin snd other
ecologically important lish species spawn intertidally and subtidally along the
Morth Peninsulz. Salmon thet spewn in Aleutians East CRSA streams as well ns
Bristgl Bay seimon are present in Morth Peninsula waters both as seaward-
migrating juveniles or returning adults from Mey untill at least October, Juvenlle
selmon &re most sensltive to tmpects from ofl splls.  Juvenile sockeye selman,
end perhaps the olher galmon species, migrate in a hnﬁd whose coenter of
ebundance ig 50 to 65 Kkm offshora and may extand out as far a3 165 km.
Juvenile king selmon are probebly most abundant in coests) waters off the North
Feninsula in Mey and Jun2, sockeye salmon in July and Aogust, ehum saimon in
July through September, afvd pink and cohs zalman in August and September, OF
the aduit salmen in a spili ares, those with natal streams in that viemily ere
most sensitive to il spill impacts. Commercial fishing ocours in many locations
along the Nuorth Peninsula, All these areas are sensitive to impaet from oil spills
(Thorsteinson T924).

Birds mogt valpereble to ofling are those which sre greparious, spend most of
thelr tlme ot the surfase, snd dive rether than fly when disturbed. These
tnelude murres, pulling, eideps, sooters, and oldequaw, Large ntimbers of these
speoies gre found In the Aleutisns East CRSA. Amek |sland supports the largest
seabird oclony alomg the noethern shore of the Alsutians Esst CHBA. Qiling of
bays and lagoons oxild heve significant impécts to shorebirds and waterfowl
staging, rmolting or breeding in these habitats Trom spring to f2ll,  Loss of
aguatic vegetation from ol] contamination in places such Bz lzembek and Melson
Lagoons ¢eould teke yeors to replseoe, significantly impacting populations of
dunlin, godwits, Steller's aider, king eider, Empercr geese, brant, and Tavernar's
geose (Thersteinson 1984).



Sen olters and, 1o B leszer extent, fur seals ate the marine mammal spacies most
at risk from an oil spill in the waters of the Aleutians Esst CRSA. Amak [Bland
and the nearby Sea Lion Rocks provide haul-out and breeding habiiet for ihe
largeslt econcenteation of sea Bons in Bristol Bay. Walne haul-oui at Cape
Senlavin, Melson Lagoon, amnd Amak sland. Harbor sealz are glso abundant in
bayzs and lagoons, particuvlsrly Bechevin Bay, Exembel Legoon, end Nelson
Lagoon/Port iloller (Thorsteinson 1984).

Utimalk Pess is an area of sxtraordinary biglogical importance and ia one of the
major migration cortidors for bird, mammeal, and lish populations entering and
leaving the Bering 5eg. Major portlons of populetions of bumpback, [in, and gray
wheles atd northern fur seals are reguler Seasonal migrants theough the pass
during spring and Ia]j; astentially the antire populaticn of gray wheles travels
through Unimak Paszs in the spring and fall. Emmenge (ooks of shearwaters feed
it Unimek Pass and large. colonies of tufted pullins nest on nearky slands,
Lerge numbers of adult salmon returning fo netal streans in the Aleutians Esst
CRS54, Bristol Bay, and glher Bering Ses locations also use Unimek Pass in the
spring and summer {Thorsteinson 1984).

1.2 STATE SUBMERGED LAWNDS, TIDELAMDS, AND ONSHORE OQIL
AND CAS DEVELOPMENT

The oil and gas industry has bean jnterssted in the Alaska Peninsula, neluding
the Aleutlans East CREA, since the late 1305, Explavation took place in this
area between 1888 to 1910 and agaln in the 1920s and 1930s. Indications are
that both cil and gas, particolatly the latter, are present along the Peninsuia.
Crver the last 20 years, the ares has been explored by saveral cil compenies
including Gulf Oil and Amoes Gil. Wells have been drilled near Fort [oller,
Herendeen Bay, and the Samdy RKiver, Tha 5iate Hristol Bay Ares Plan shows
high oli and gas potential for the ares from Port Moller fo Cold Bay amd
moderate potential from Cold Boay to Unimak land.



According 1o the Five Yenr il snd Gas Leasing Pregram presented to the Alasks
Legislature in Jamsary 1984, of] and gas leesing [$ proposed [of September 1908
for wplands on the Alaska Peninsula from north of Port Heiden (o the [zembek
Mational Wildlifz Refuye. Approximately one railllon acres are io be ineluded in
the sale. Petroleum polential in the ares is considered low to moderats, as
determined by a state-wide scale,

Within the Aleutian: East THSA, petroleum development activities could have
effects on the communities of Cold Roy and Nelson Legoor. The area propoesed
for the sale encompasses the important bird use aress around Port Moller and
Hatendenmts Bays, Shorehisds and waterfow] ute this arés extansively. Carfboo
migr&tion and calviig aress apd salmon spawning streams slong the north side of
the Alaska Peninsuls are also included in the proposed sale area. Depending upen
the types of developmenl which may ocur and their locatiens, there could be
significar_lt impacts upon the biote of the Aleutians East CR3A.

2.1.3. Mining

There is currently no large-scale mining Gctivity in the AJeutians East CRSA. A
srall suction dredge is presently operating in marine waters near Ssnd Point. A
single ared of State of Aleska mining elalms is loveted between Herendeen Bay
gnd Port Moller, and & State of Alsska eosl prospecting permlt application
povers & lerge area west of Herendeen Boy amd northesst of Carmve Bay. Coal
iz also found on Unge Isiand. Numercus minecal cocurrences are present with the
CREA, end the Region is considered to be highly prospective for minerdl deposits
of economic merit.

The Apclo-Sitka goldfsilver mine on Unga lsland represents the only signif icant
mineral development in the Aleutians East CRSA to date (Figure 4). From 1892
ko 1912, the mine is reported to bave produced 107,200 ocunces of gold eversging
0.22 gz/ton of ore. The mine is presently owred by Aleska Apollo Gold Mines
Ltd., headquartersd in Vancouwer, British Columbia. Recsnt activity in the mine
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workings and other claims indicates lhat significant additionsal tonnege of similar
grade may be present. The Appolic mine may recommence operations in Lhe
near [uture. Long-range development plane include a road link between Delarof
Bey and deep weter on Barslafl Bey, econversion of & beached tanker to a
procezsing foeility, and construetion of an airereft runway at the hesd of Bersof
Bay.

_ Resource Astoclates of Alaska, Ene., Fremport Exporation Company, UNC Teton,
and Houston il and Minerals bave conducted exploration programs fer hard rock
rinersls on Aleut Corporation lands on the Alsska FPeunlnsula and Shumesgin
Islands. This work has identlfied numerows promising prospects on Unga 1sland,
a3 w=]| as prospacts on the Alaske Penjpsuls such as Fyramid Mountain, Céanoe
Bay, Mwd Hay, and Walrns Peak.

Future minerel development in the Begion will depend on additional exploration
work being done 1o iocate and evalusle potentiel miners! deposits as weil as the
world economi¢ climaie, The Aleutisn weather and sceess W waler, nowsver,
are sipnificant benefits o minétal development in the Aleutiang East CREA.

2.1.4 MARINE TRANSPORTATICN

2.1.4.1 Fipelines

Submarine plpellnes may be wsed to transport ofl andfor natural ges from
offshore production pletforms to onshore processing, storage, and leading
Tapllftles.  While there are no pipelines currently seheduled for sonstroction
within the Aleutians East CRSA, offshore ¢il preduction in either the St. George
Basin or the North Aleutian Basin could result Ih g submarine cil pipeline being
construeted fram the offshare oil (ield to the nerth side of the Alaska Peninsula.
The pipeling would then ecntinue onshore to @ south Feninsuls marine terminel.
The specilic routing «f & submarine pipeline would deapend on the location of the
of [shore production platforms, bottom topopraphy and surface sediments, and the

—_1n1.



lacation of .n suilgble onshore site for pIpE]JI:LE alignment, The two most Jikely
entry points are lzembek Lagoon end Port doller-Herendeen Bay {see Section
2.1.5). '

2.1.4.2 Shipping

Unimak Pass, which forms the western border of the Aleutians East CRS3A, is the
majer shipping lane between the Bering Sea and the North Pacific Ccean.
Mavigaticn through Unimak Pass and theooghout the Alsutians East CRSA region
is vsually somplicated by storms and hesvy fog.  Superstructure ieing is &lso a
prablem, Cwrant yescal! use of Unimak Pgse BB difficult to estimata; the most
retenl estimate pleees the toalfie belween 2,400 and 6,500 vessel trips per year. _
Eighty to eighty-live percent of this trefiic & thought to be fishing wvesssl
trafliz, the remainder 15 composed of commercial and natural resouroe (primarily
fuel} shipping. Both foreligh and domestic vessels use Unimak Pass. There are
no traffie separation systems curcently in place in Unimak Pass nor are any
planted for the foreseeable future, Vessel traffic is significant in other areas

of the Aleutians Bast CRSA as well. Bargss which transport luel and supplies
to Alsutjans Esst CRSA towns &nd villages, and both foreign apnd domestic

fizhimg wassals are present in ihe waterz of the Region year-round.

Signifieant incremses {n oll tankar traffie through Unimak Pess will result 1l oil
iz discoverad in any of the Hering Sea OCS lense sale aress, If & marina
tarminel iz built on the south side of the Alaska Feninsule, VLOC wlll begin to
frequent the Region's waters. The Coast Guard is ourtently undartaiing & study
of the need For a trafiie separation system in Unimak Pass (Federa? Register
1984}, Important resources in the Unimak Pass vicinity are shown in Figure 3.

A recant V.S, Army Corps of Engineers peconnaissance study of navigation
improvaments requited 1o support an expanded bottomfizh induwsiry recommeanded
chernel improvements to False Pass that would sipnificantly ¢ul transkt time to
the Bering Ses. The Corps proposed Jdeependng and widening the channel [tom
Treders Head throngh Bechevin Bay inte the Bsring Sea. Chennel depths are
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currently 10 1o 1! (ewt &t meen low water. The propozed project considers
deepening the ¢hannel 10 20 feet &f mean low water and would reguire dredging
significant smounts of sand, [ is net known how frequently maintenance
dredglng would be required te maintein chennel deplh. While the Corps is
continuing to study thiz ptoject, there ate no currant plans or funds to implement

it.

2.1.4.3 Ports and Harbora

Port and harbor expansion is & priority improvement for ail Aisutjians East CRSA
communities, In addition, new port development within the region has been

diseussed in relation to & variety of OCE 0i] aivd gas development scenarics.

Cold Bay has been eiled as g possible slop for a proposed cargo ferry to be
operated by the State of Alaske, A& preliminery study reesmmended 8 site for
the pew part 700 feat south of the axisting fuel pier. The faee of the pier would
be T-sheped, approximataly G0 foaat wide by 140 feet long. The dock would
extend about 1,500 feet from shore. Dredging would be required to obtain
adequate channel depth and provide (il for & shore-side storage area. Currently,
there are no plans to undertake this project.

Ingdequate harbior facilitizs are a major constraint to development in Sand Point.
During the last several years, Sand Peint considered several alternatives for
gignificently expanding thedr harbor facilities, The 1.5, Army Corps of Engineers
completed a reconnaizssance report for harbor expansion in Send Point in 1383,
The report recommendsd development of a second harber sdjacent o Humbolt
Harbor to servicse tha mestly non-resident groundflich fishing flest. The proposed
project would require only limited dredging; the mejor ectivity would be the
construetion of a beeakwater, While work 15 continuing on getailed project plans,
e [unds heve bean allocatad for h&rt:n::rr. construction.  Humbolt Harbor is
scheduled fTor & harbor eondition survey in 1984 apd will probably veceive
maintenance dredging in 1986,
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King Cove alse has Insufficient harbor speee for its fishing fleael and there. are
currently over 60 vessels between 75 and 120 Feet in length on & walting list [or
permatient betfths., I 1881, the State completed a preliminaty feasibility stody
for & new deck cepable of handling ocean-going freighters, the Stete ferry, and
additionsl fishing boats. The findings were favorable and the City is currently
seeking state funds for the final engine=ring and construction of the public doek,
The U.2. army Corps of Engineers is alao studying the fessibility of herbor
expansion in King Cove, Suzh eapansion would requite significanl dredging. The
existing harbor i3 scheduled lor a harbor condition skudy and maintenance

drodging in 1984,

Falze Pass Iz attampting to obtain state funds for & small bost harbor. This
project 18, however, in a vary preliminary planning phase.

A recopnaissance study of a small boat pullput facility in Nelson Legoon will be
undectaken in 1984.

II commercial quantities of oil are discovered in the vicinity of the Aleutians
East CESA, the need lor 8 major marine terminal on the south side of the Alaska
Peninsula for the trans-shipment of ail prodused in the Baring 3ea has been
identilied in development sgengrios developed by the Minerals Mensgement
Sarvice for the Neverin, 3t. George, and Horth Alewtian Basins. While initial
siudies jdentifled Merzhovel Bay, Cold Bay, Pavief Bay, Baboca EBay, end
Stepovek Bay azs potential gites, most recent disgussions faevs on Balboa Bay.
The terminel would include port facilities for both incoming =hottle tankers and
for YLOO or supertankers thet would cerry the crude oil to reflneries losated in
the continantal Uniied Stalas. Balbre Bey supports a4 spawning herring
population in Lelt Hand Bay and red King crab spawn in the Bay's deeper water.
Stresms entering Left Hand Bay support eritically impoctant pink, chom, and
coha salmon spawning populations. Commercial {ishing for salmon, king erab,
and tanner crab alzo oecurs In Balboa Bey (Figure 4}
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£1.5 ONSHORE TRAWSFORTATION

Within the communities of Sand Point and King Cove, there are numerous plans
te build roads, mainly in connection with construction of pesidentisl subdivisions
and/or industrial facflities. King Cove anticipates residentie]l and esmmereial
expansion into the REam Creek Subdivision, nesassltating consiruction of several
roads in tie prea.  These proposed moads would enteil Bt least ten crassings of
Eam Creek amd its tributaries. Further residential development iz planned [or
an area Boross the lagoon nerth of the existing town, This will require & road
(West Lagoon Boad) to be built aleng Hing Cove Lappon to the subdivision,

Sand Point envisions & road extention along Humbolt Harbor $outh of town in the

event that & boat harbor 15 boilt there, East of town, a residential subdivision
1= planmed as 1% an extension of Red Cove Road.

At the present time, there Bré no roade, pipelines, transmisslon lings, of rallroads
botween eommunities in the Aloutians Emst CREA. Bost gommunitias have,
howevar, soma fa2ility usable by Blreraft. _ Future growth of resourss-related
industries may stimulate constrwetion of one or more onshore transportation

elements.

The dreit Bristo! Bay Cooperative Management Plan conzidered zevera]l prefaprsd
regiconal transportetion eorridors [or the Aleutians East CRBSA: Ikatan to False
Puss, Hering Seq to Morzhovol Bay, Cold Bay to Hing Cove, and Port Moller to
Eakoe Bay. These aress would be the preferred routlng for any future roads,
pipelines, or transmission lings. The proposed road between King Cove and Cold
Bay would be routed mlong the east zide of Cold Bay and through the lzembek
Mationol Wildllle Refuge, The tranzportetion corridor from Port Dloller to
Balboa Bay mey be used if there i5 o need to transport oil or ges by pipeline
from fields in the Bering Sea to a port on the CGull of Alasks. I is not
anticipated that the other two rouies outlined will be developed in the npear
future.
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If the Cold Bay/King Cove road or Port Mcoller/Balboa Bay transportation
worridor iz eonstructed, they will traverse arees wsed by waterfowl, caribog,
moose, and bears. Salmon streams will be crossed by roads and pipelines.
Caribow migratlon rouwtes slong the Peninsula may be bizected and sensitive
waterfowl use preas will be treversed. Important historie gnd arehecloglonl sites
are zlse ioented along the cotridor. 1n additlon, both routas pess through areas
eurrenily used (or subsiztencs, resreation, sport hunting, end TEhing.

There arée no new airports planned [or the Alautians Esst CRSA, although
improvements are outlined for cucrently eXxisting facilitizs at Send Point, King
Cove, Cold Bay, and False Pass. A transportation needs assesament done by
ADOT/PF in 1982 reeommended several repairs and improvements for aireraft
facilities within the Aleutisns East CREA, meluding:

» Rerligning and extending the runway &t Sand Point shd constructing an
apron for aviabion related servlices;

+ Resurlacing Cold Bay manway apd sxtending the crosswind runway;

» Construeting & new terminal building and expanding the runway sprons at
Cold Bay: and

» Bebuiiding the runway at False Pass to restore it to (ts originel lengih
before it was bisected by & steesm channel,

1.6 ALTERNATIVE ENERGY

In 1980-1982, tha Alaska Power Authority comducted reconngissance studies dn
the Aleutienz Enst arga to determine the need for powsr generation. As a pesult
of thet stedy, constructlon of a hydroslectrie project was racemmended on Delta
Craek near King Cove. No other hydroelectrie developraents are ecurrently
propagsed for the Aleutians EBast CRSA. Delta Creek is an anadromous fish
stream amd eontaing spawning populstlons of silver and chum salmon.



The Delthn Creek project is proposed sz a cteol-river eoncrete diversion dam
with & 329 kilowatt eapecity. The site would be localed approximataly 10 miles
from King Cove, 4.7 miles from the mouth of the ereek. Construction of about
5 miles of new roed would be needed to reach the site. It |8 proposed o build
1,500 fest of 30 inch diameter pipe for & panstock. This would achieve a 30D
foat drop in "hesd", or slevation, to the power house, TFive to six miles of
transmission lite will be needed from the powerhouse to the vilage. There will
be ng resecvolr, which llmits the plant's ability to function dering dry perieds.
It is antieipated that the projecl will be low maintenance and enuld gparste for
30 to b0 wyears,

2.1.7 COMMERCIAL FISHERIES DEVELOPMENT N THE ALEUTIANS
EAST CRSA '

The commercial fishing industry hes Jominated and will undoubtedly eontinue to
dominate the regional economy of the Aleutiens East CRSA lor the foresssable
fuivre.  However, 1his industry i5s extremely dynamic - the species of
importanee, the partieipents, 1be economics, and the tectnelogy all cunﬁnual];-,r
change - amd it appears that the fishimg industry in the Alentians East CRSA is
furrently entertng o pariod of trancition, While there sre no specific projacts
cutrently planned thet will radically alter the Aleutians East CRSA [shing
industry, chenges in resource aveilabifity may propel the indwstry 0 npew
directions.

The Alesutians East CREA is geographically positioned in an grea of abundant and
commercially important [ish and shellflsh speciss.  For the last ten years,
sAlmon, king crab, and tanner crab have forped the resoures base (o the
region's fishing economy. Future expeansion of the fishing industry based on
theze traditional species 15, however, unlikely.

A& doecumanted in tha Yolume II, salmen populations are currentiy harvestad at
near maximum allowable Jevels  Like all natersl populations, salmon undergo
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natural changes in population size. Populations have been at record highs during
the last sevetal ye=ars and salmon abundance i not expected to exhbit
significent natural increases in the future. [f the Bussell Crask Halchery
facility at Cold Bay besomeas fully operstionsl, up 1o 750,000 edditions! adult
chum zalmon will be mede aveileble to the [ishery esch yesr. While this
represents b signilicant mamber of additional chums (50 percent of the recent 5-
year average South Peningula chum selmon barvest], the increase can sasily be
harvested by the existing Neet and processed by the eXisting proreszors. Hence
no New processing facilities are envisioned to handle the hatchery's fish. The
hatchery will be perhaps most importapl &0 the region in helping to stsbilize
chum =aimon catebes.

Entry into the salmon lishery s limited to approximately 400 permit holders.
Since numareus fishermen hold more than one permit, It is quite pocsible that
ithraugh permit sales and trensfers, the number of fishermean particlpating in the
Alesia Peninsuls salmon fishery will inerease. Inereeased effort has occurred in
this [ishery over the last sevaral years and this trend may sontihue. Given the
Hmited salmon resource, expanding effort con be expected toe mike the fishery
more competitive, resulting in shorter Cishing peticds and increased demands for

hartror space.

The majority of salmon Mmited entry permits in Area M, the area that
encompasses the Aleutlens Easi CRSEA, are owned by [ocal residents. Permit

zales gnd transfers to non-residents wape [ew belwesan 1975 and 1379 wilh anly
B parmits sold to non-reskdants. Batwesn 1979 and 1981, 33 permilz were Sald

1o non-pasldents of the plentians Esst CRSA, primarily out-gf=5Stata [ishaermen.
[f this frend continues, it sould haye sepfious impacte on the local economy.

Both king and tanner erab populations in the vieinity of the Aleutians Eest CRSA
gre at low levels. King orab seasens wers cancalled in 1983 in both the Bristol
Bay and South Peninswla Distriets, and there are few positive signs to indicate
that the stocks will recover gquickly. Tanner crab populeiions are alsc low,
allhowgh it appears that a modest fishery will contioue for the foreseeshie
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future. The reduction of erab stocks resulled in 1983-84 winter closures of the
Raglon's two mafor Tkh processing plants. Given these declines, fishermen gnd
processors are looking for alternative Misheries o supplement salmon [ishing.
The development «f additional fisheries and fish processing opportunities in the
Aleutisns Esst CRSA Region is overwhelmingly favered by the RHegion's residants
{Aleutians East CESA [983).

Other species presently or historieally avellatle for harvest from Aleutians East
CRSA waters include herring, <spelin, halibut, Dungeness orgk, shrimp, clams,
and groundfizsh, Nome of these species currently make significent contributions
to the Region's fishing economy. As fishermen and processors leok to expand
lheir opporiunities, they must look to those speciss that are sither not fully
utilized, or a5 Is more frequently the case, utilized by [ishermen end processors
from outside the Alevtians Easl CREA.

QOver the next several years, the herring, halibut and Dungeness crab fishepies
are likely te incresse in importance to Aleutians East CR3IA (isheemen &nd
processors.  Inereased harvesting and processing of these speecies wouild resuit in
few changes to either the Region's fishing [leet or processing fecilities; rather,
they woukd Ellow for the wse of existing equipment for longer Lime perciods and
inarease the seonomic effici=ney of the industry.

Herring fishing i3 cerried out on both 1he north and south sides of the Peninsula
and a number of Aleutians East CRSA residents fish In the Togiek herring
fishery. Stook siges in Alentians East CRSA waters are poorly kmown 5o that it
it diffimlt to prediot the evantunl magnltuda of alther fishery., Record catehas
{to dete hawve been TBT tong Mrom South Peninsula waters end 838 tons from Horth
Peninsula waters.  While 1t is likely that the Horth Peninsula [ishery will
eantinue &3 & spring fishery for toe herring, the future allocations between a
winler [cedsbeit lishery end & spring roe hervirg f[ishery in South Peninsula
waters are uneertein,.  Local partieipation in the hervesting sector has been
limited but js expanding, and local beats are swuitable for harvesting hercing.
Herring proeassing has oecurred in both Samd Peinl, Khhg Cove, and Forl Moller;
all planis mould eesily hondle and prodoce more processed hErTing.
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Capelln, which are available for harvest just sfter the spring herving secason,
have not yet been sommerecially exploited in Adeutians East CREA waters, Smal
quantliles have bean axperimentaily harvested boih in Aleutlans East and Brigtol
Bay watars, but the potential of this Tlshery remains unknown. [f it does
develop, it iz likely to be a seine lishery and encillary io the spring herring
fishery {Hele 1983}

Halibut fishing is esrried out in the Gulf of Alaska to the south of the Aleutians
Eazt CRSA. PBering S5ea waters to the north ara clazsified as & halibut mozery
area and are ¢losed to halibut fishing. In the sarly 19605 halibat catches i the
northern Gull were between 30 and 40 million pounds ambally. Catches dropped
dramatically during the 1970s. Stoels appear to be recovering somewhat grd the
1982 catch was over 18 miltlon pounds with about ¢ne million pounds coming
fram the watets adjacent to the Alsullans East CR3A.  Mest of this eateh was
takan by large halibut boats from outside the Region. Onty limltzd numbers of
local fishermen participate in the halibut lishaty besause recent seasons have
bean vary short and fishing perieds have conflicted with the salmon season,
Loeal participation would be expacted to inerese significantly if the helibut
Tishing season was longer or was st a different time. Both the Peter Pan Hing
Cove processing plant and Aleutian Cold Storsge (b Sand Foint aggressively
bought halibut jn 1982 and 1983, and boith plants would like to increase their
produetion in the futurs.

The Dnmganess orab fishery is currently expanding in the Aleutians Esst £RSA,
with eatehez increesing from almost 26ro in 1931 to over 200,000 pounde in the
1982-43 seazon, aven higher cetehes sre anlicipated o the 1983-84 geason, The
poiential C[or expansion of thiz [ishery it hot known ac there iz almost no
information avallabla an the Alsske Peninsula's Dubgeness crab population. The
recard harvest was just ower 1.2 million poumde in 1868. loes) participation in
this fishery & axpanding and this trend is expected to sontinue. The vessels wed
by Aleutians East CREA residents [or tanner and King ¢rab are suvitable [op
Dungerness fishing emd local processors are cumenily processing this species.
There appear to be no real impediments to [ull development of coammerelal
fishing {or thiz species.
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Shrimg have not been hapvested commarciglly in Aleutjans Bast CRSA waters
since 1979 becayze of drastic declines of thia resource. Dwring the 13705 shrimp
catehes peaked with a record hervest of elmost 50 millon pounds taken in 1977,
Much of the hervest was processced at the Peter Pan processing facility at Squaw
Harbor {eurrently clossd)l Few Aleutians Esst CRSA residents perticipated in
thizs fishery which was dominated by Kodiak trawlers. if shrimp populsations
resover 1o commertially exploitabla lavels in Aleuttans Epst CRSA waters, il s
likeky thet local involvement will be mueh more sighifieant.

& majeor Bering Ses clam resquree northesst of Port Moller remains unexploited
and there are no current plabs to harvest this resowrce, [IF it 15 developed, it
is unlikely that local Cishermen will be involved, since larger bosts with moge
horsepawar then thosa currently wsed by Aleutians East CRSA fishermen are
needed o pull the large dredgés used to harvest slams.

Groundf izh Develapment

The potential for the Aleutians East CRSA fishing indwstry to participate in the

developing domestie proundfish fishery is of great inteprest to the residents of the
vegion. A recent survey carried ocut by the Aleutians Exst CREA found that 74

percent of the ares™s residents lavored the location of an onshore groundflish

processing plant in the region {Akeutians East CRSA 1833)  Despite interest by

loca) processors, there aps npo specifie plans to either locats s new groundlish

processing plant in the Aleytlans East CRSA or to expand exisiing planils 1o

inelude groundfick proeessing. Teo date there hes been very limited looal

perticipation in harvesting grawndfish.

The odomestic groundfish industry in the Berlng 528 ard Gulf of Alsska hes
consizted dlmost exelusively of joint-ventures (& domestiec harvester boat
delivering it3 ecateh at sea to a Joreign processing vessell and large demestic
fectory trawlers. Onshore processing has been atiempted in several leestions,
including limited salt ocod operstions in Sand Point and Sguaw Harbor, but with
little eronomje succsss. Lovcel vessels have not periicipaled in wint yenturces
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prirnarily because tiv locel fishing [est iz almost entivaly composed of vessels
less than 58 feet in length (the meximem wessel size allowed to fish in the
salman saine fEhary). Such vessels are too smell te economicsally stay at sen snd
trawl ir # typical joint veniuvre where high volume is the key to profitability, 4
B-Toot vessal can pull only a relatively small trawl End there are many deys
when the severa weather would precluda them from operating. In additlon, local
vessols can cerry onty litnited quentites of fuel, water, end supplies.

There are significant impediments to the development of & subatantisl groundfish
imdustry in the Aleutians East CR54  ineluding the wproven profilability of
onshore processing plants, the size of vessels in the local fIeet, and the projected
decrease in the Region's eod population {the most valoable groundfish species)
during the later half of the 1330 (Weospestad 1981). Kecent studies of potentigl
groundfish develepment opportunities for the Aleutisns East CREA 8= 8 whole
and for Sand Point are not optimlistic about skgnificant devalopment In the near
future. While both of the major processors in the region are considering
expansion of production facilities to inelude groundfish, neither have mede any
deflnite plans to do so. The Peter Pan [acility in King Cove has, however,
contracted two locel vessels to longline cod this year on &n experimental basis,
I this effurt is successful, additional groundlish developmeants may take place
{Gronholdt, personal communication).

Cambs, Tre. {1980) evaluated potential impediments to onshore groundfish
developments and concluded that both Felse Pass and Melson Lagoon have seversl
eritizal impediments to development inelwding harbor potential, lransportztion
links, and, in the case of Helson Legoon, leck of access to the resource. Both
King Cove gnd Sand Poinl were better siluated for potentis] devalopment,
although beth sitas had moderate impediments to development ineluding land
avallahitity, oiimate, and (rancpartatlon lnks. HWebesiy at gl {(1%83) made &
saries of projections for proundfish development in the Aleutiarg East CRSA.
Under & low-level gtowth scenaris, the aectivity associsted with groundfish
development i3 anticipated to be negligible. Under an infense development
seenario, a level of ground{ish development consistent with that forecast by the
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R&M TAMS 119'31} study 1s assumed. By 1992 this projectlon anticipates
domestie groundfish harvesis to inerease o ML000 mi per yaar, Wiizing six 90-
[oot wvassels and an onshore processing plant in Sand Peoint.  Harvest relsted
employment would be 24 jobs with an additional 25 onshore protessing plant
worker jobs., The annual value of the cateh would be $8 million, with ancther
£8 million & a layover station [or vesta| maintenasnce, storage, and supply for
abosut 50 nonresldent vessels per year. This could result in an additional 15 jobs.

2.1.8 RECREATICON AHND TOQURIGH

N Is not expected that current usage of recreation respurces will ehange much
in the near [uture in the Aleutians East CRSA unless oil and gas development,
mining, o changes in the commeretsl fishing industry ceuse incresses in the
population and infrastructure of the Area. Ones access and facilities are
established, tecreaticnal expleitation will inctesaze. Sport harvest Aand recres
tional metivities will require many of the same facilities, i.e., lodges, camp-
grounds, hiking trails, ete. The proposed BBCHME considers the ares between
Port Moller and lzembek Lagoon s baving high recreational value. The zame ic
true of lzembek to False Fas3s and Unimak [slapd. 11 is suggectad by tha BRECMP
that thege areas be managed for fizh and wildlife resouress opd posslbly for
wildernass uaiuas, where so degignated by Congrass. There ave, hawever, nb
planned developments related to recreation and tourisi in the Aleutians East
CES5A Bt this time.

2.1.5 SPORT FISHING AND HUNTING

There are no planned developments related to sport fishing and hunting in the
Aleutians East CESA st this time.
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21.10 LAND DISPOSAL

Land dispasals identified in Figute 1 are those considered in the draft Bristo] Bey

Cooperative Mansgement Plan. In this scenario communily axpansion on Native,
state, private, and municipal lands around axisting commaunities 15 allowed. IF &

iand exchange between the U.8. Fish and Wildlife Setvice and the State of Alaska
lrvolving about 1,000 aeres around Cold Bey is completed, this land would be
offered for sale for communily expensioh. Three other State lend disposals ere
proposed: 1,008 acres betwaen three sites at the Port Moller Hocth sres, around
American Bay, ard arcund Dorenoi Bay. These State sales would be primarily
Mo remote, Jow density settlement.
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